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ures should be submitted (preferably 5 by 7 inches, but no larger than 8V2

by 1 1 inches). For line drawings, original artwork or glossy prints are
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and written permission for publication obtained from the patients.

Legends
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paper. Magnification and stain for photomicrographs should be indicated
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Permission for Reproduction

If an illustration or table has been used previously in another publica-

tion, written permission for its use must be obtained from the publisher,
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number. Otherwise, acknowledgment is made at the end of the figure

legend or at the bottom of the table.

References
References should be limited to those cited in the text. They must be
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Journal Articles
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publication.

Personal Communications and Unpublished Data
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Author Responsibility
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In hypertension

CORGARD* TABLETS
Nadolol Tablets

DESCRIPTION: Corgard ( nadolol ) is a synthetic nonselective beta-adrenergic receptor

blocking agent
CONTRAINDICATIONS: Bronchial asthma, sinus bradycardia and greater than first

degree conduction block, cardiogenic shock, and overt cardiac failure (see WARNINGS).
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blockade may precipitate more severe failure. Although beta-blockers should be avoided

in overt congestive heart failure, if necessary, they can be used with caution in patients

with a history of failure who are well-compensated, usually with digitalis and diuretics.

Beta-adrenergic blocking agents do not abolish the inotropic action of digitalis on heart

muscle. IN PATIENTS WITHOUT A HISTORY OF HEART FAILURE, continued use of
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have occurred after abrupt discontinuation of such therapy. When discontinuing
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management of unstable angina if angina markedly worsens or acute coronary
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Administer nadolol with caution since it may block bronchodilation produced by endoge-
nous or exogenous catecholamine stimulation of beta, receptors.

Major Surgery— Because beta-blockade impairs the ability of the heart to respond to

reflex stimuli and may increase risks of general anesthesia and surgical procedures,
resulting in protracted hypotension or low cardiac output, it has generally been suggested
that such therapy should be withdrawn several days prior to surgery. Recognition of the

increased sensitivity to catecholamines of patients recently withdrawn from beta-blocker

therapy, however, has made this recommendation controversial. If possible, withdraw
beta-blockers well before surgery takes place. In emergency surgery, inform the anesthesi-

ologist that the patient is on beta-blocker therapy. Use of beta-receptor agonists such as
isoproterenol, dopamine, dobutamine, or levarterenol can reverse the effects of nadolol
Difficulty in restarting and maintaining the heart beat has also been reported with
beta-adrenergic receptor blocking agents.

Diabetes and Hypoglycemia — Beta-adrenergic blockade may prevent the appear-

ance of premonitory signs and symptoms ( e g., tachycardia and blood pressure changes)

of acute hypoglycemia. This is especially important with labile diabetics. Beta-blockade
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I credit toward the CMA Certificate in Continuing Medical Edu-
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Continuing Medical Education, California Medical Associa-
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write to the above address.
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303 Clinical, Hemodynamic and Endomyocardial Biopsy Findings in Idiopathic Restrictive

Cardiomyopathy
JEFFREY D. HOSENPUD, MD, and NELSON R. NILES, MD

From the Division of Cardiology, Department of Medicine, and the Department of Pathology, The Oregon Health

Sciences University, Portland.

Linked Outbreaks of Hepatitis A in Homosexual Men and in Food Service Patrons and
Employees

TOM KOSATSKY, MD, MPH, and JOHN P. MIDDAUGH, MD

From the Division of Field Services, Epidemiology Program Office, Centers for Disease Control, Atlanta, and the

Epidemiology Office, Alaska Division of Public Health, Anchorage.

CLINICAL MEDICINE

The Value of Skin Testing for Penicillin Allergy Diagnosis
PAUL P, VanARSDEL, Jr, MD; GREGORY J. MARTONICK, MD; LOWELL E. JOHNSON, MD; JAY D, SPRENGER, MD; LEONARD C. ALTMAN, MD,

and WILLIAM R, HENDERSON, Jr, MD

From the Division of Allergy and Infectious Diseases, Department of Medicine, University of Washington School of

Medicine, Seattle.

Latrodectism—Effects of the Black Widow Spider Bite
PATRICK K. TIMMS, MD, and ROBERT B, GIBBONS, MD

From the Department of Medicine, Saint Joseph Hospital and University of Colorado School of Medicine, Denver.

3i8 Tympanostomy Tube Complications and Efficacy in Children of a Rural Community
DAVID A. HILDING, MD, and SETH AMMERMAN, MD

Drs Hilding and Ammerman are in private practice in Price, Utah.

32 Clinical Implications of Serum Creatine Kinase Levels in Acute Asthma
W. MICHAEL ALBERTS, MD; JAMES H. WILLIAMS, MD, and JOE W. RAMSDELL, MD

From the Division of Pulmonary and Critical Care Medicine, Department of Medicine, University of California, San Diego,

Medical Center, San Diego. Dr Alberts is now affiliated with the Division of Pulmonary and Critical Care Medicine,

Department of Internal Medicine, University of South Florida College of Medicine and James A . Haley Veterans Hospital,

Tampa, Florida, and Dr Williams is with the Division of Pulmonary and Critical Care Medicine, Department of Medicine,

University of California, Irvine, Medical Center, Orange.

CLINICAL REVIEW

Campylobacter jejuni Septicemia—Epidemiology, Clinical Features and Outcome
VINOD K, DHAWAN, MD. FRCP(C;; DAVID D, ULMER, MD; RONALD NACHUM, PhD; BHAVANI RAO, MD. and ROSALINA C. SEE, MD

From the Division of Infectious Diseases, Departments of Medicine and Pathology, Charles R. Drew Postgraduate

Medical School and UCLA School of Medicine, Los Angeles.

SPECIALTY CONFERENCE

329 Anaphylaxis—Everyone’s Problem
Participants: GILDON N. BEALL, MD; RICHARD CASABURI, PhD, MD, and ALLAN SINGER, MD

From the Departments of Medicine and Pediatrics, Harbor-UCLA Medical Center, Torrance, California.

MEDICAL STAFF CONFERENCE

33 Chronic Myelogenous Leukemia—Recent Advances in Treatment and Pathogenesis
ALBERT B. DEISSEROTH, MD, PhD; SARLA PUROHIT. PhD, and ALFREDO R LOPEZ, MD

A discussion selected from the weekly staff conferences in the Department of Medicine, University of California, San
Francisco, School of Medicine. Taken from a transcription, it was prepared by Drs Homer A. Boushey, Associate

Professor of Medicine, and David G. Warnock, Associate Professor of Medicine, under the direction of Dr Lloyd H. Smith,

Jr, Professor of Medicine and Associate Dean in the School of Medicine.
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CORGARD TABLETS
Nadolol Tablets

DESCRIPTION: Corgard (nadolol) is a synthetic nonselective beta-adrenergic receptor

blocking agent.

CONTRAINDICATIONS: Bronchial asthma, sinus bradycardia and greater than first

degree conduction block, cardiogenic shock, and overt cardiac failure (see WARNINGS).
WARNINGS: Cardiac Failure — Sympathetic stimulation may be a vital component
supporting circulatory function in congestive heart failure, and its inhibition by beta-

blockade may precipitate more severe failure. Although beta-blockers should be avoided

in overt congestive heart failure, if necessary, they can be used with caution in patients

with a history of failure who are well-compensated, usually with digitalis and diuretics.

Beta-adrenergic blocking agents do not abolish the inotropic action of digitalis on heart

muscle. IN PATIENTS WITHOUT A HISTORY OF HEART FAILURE, continued use of

beta-blockers can, in some cases, lead to cardiac failure; therefore, at first sign or

symptom of heart failure, digitalize and/or give diuretics, and closely observe response,

or discontinue nadolol ( gradually if possible).

Exacerbation of Ischemic Heart Disease Following Abrupt Withdrawal —
Hypersensitivity to catecholamines has been observed in patients withdrawn from
beta-blocker therapy; exacerbation of angina and, in some cases, myocardial infarction

have occurred after abrupt discontinuation of such therapy. When discontinuing

chronic use of nadolol, particularly in patients with ischemic heart disease, gradually

reduce dosage over a I- to 2-week period and carefully monitor the patient. Reinstitute

nadolol promptly (at least temporarily) and take other measures appropriate for

management of unstable angina if angina markedly worsens or acute coronary
insufficiency develops. Warn patients not to interrupt or discontinue therapy without

physician’s advice. Because coronary artery disease is common and may be
unrecognized, it may be prudent not to discontinue nadolol therapy abruptly even in

patients treated only for hypertension.

Nonallergic Bronchospasm (e g., chronic bronchitis, emphysema) — PATIENTS
WITH BRONCHOSPASTIC DISEASES SHOULD IN GENERAL NOT RECEIVE BETA-BLOCKERS
Administer nadolol with caution since it may block bronchodilation produced by endoge-
nous or exogenous catecholamine stimulation of beta2 receptors.

Major Surgery— Because beta-blockade impairs the ability of the heart to respond to

reflex stimuli and may increase risks of general anesthesia and surgical procedures,

resulting in protracted hypotension or low cardiac output, it has generally been suggested

that such therapy should be withdrawn several days prior to surgery. Recognition of the

increased sensitivity to catecholamines of patients recently withdrawn from beta-blocker

therapy, however, has made this recommendation controversial. If possible, withdraw
beta-blockers well before surgery takes place. In emergency surgery, inform the anesthesi-

ologist that the patient is on beta-blocker therapy. Use of beta-receptor agonists such as

isoproterenol, dopamine, dobutamine, or levarterenol can reverse the effects of nadolol.

Difficulty in restarting and maintaining the heart beat has also been reported with

beta-adrenergic receptor blocking agents.

Diabetes and Hypoglycemia — Beta-adrenergic blockade may prevent the appear-

ance of premonitory signs and symptoms (e g., tachycardia and blood pressure changes )

of acute hypoglycemia. This is especially important with labile diabetics. Beta-blockade

also reduces release of insulin in response to hyperglycemia; therefore, it may be

necessary to adjust dose of antidiabetic drugs.

Thyrotoxicosis — Beta-adrenergic blockade may mask certain clinical signs (e.g.,

tachycardia) of hyperthyroidism. To avoid abrupt withdrawal of beta-adrenergic block-

ade which might precipitate a thyroid storm, carefully manage patients suspected of

developing thyrotoxicosis.

PRECAUTIONS: Impaired Renal Function— Use nadolol with caution (see DOSAGE
AND ADMINISTRATION section of package insert).

Information for Patients —Warn patients, especially those with evidence of coronary

artery insufficiency, against interruption or discontinuation of nadolol without physician's

advice. Although cardiac failure rarely occurs in properly selected patients, advise

patients being treated with beta-adrenergic blocking agents to consult physician at first

sign of impending failure. Advise patients in event of missed doses.

Drug Interactions — Concurrent administration may result in interactions with:

Anesthetics, general -exaggeration of the hypotension induced by general anesthetics

(see WARNINGS, Major Surgery). Antidiabetic drugs (oral agents and insulin)

-hypoglycemia or hyperglycemia; adjust antidiabetic drug dosage accordingly (see

WARNINGS, Diabetes and Hypoglycemia). Catecholamine-depleting drugs (e.g.,

reserpine) -additive effect; monitor closely for hypotension and/or excessive bradycardia.

Carcinogenesis, Mutagenesis, Impairment of Fertility— In 1 to 2 years' oral toxico-

logic studies in mice, rats, and dogs, nadolol did not produce significant toxic effects. In

2-year oral carcinogenic studies in rats and mice, nadolol did not produce neoplastic,

preneoplastic, or nonneoplastic pathologic lesions.

Pregnancy- In animal reproduction studies with nadolol, evidence of embryo-and
fetotoxicity was found in rabbits (but not in rats or hamsters) at doses 5 to 10 times

greater (on a mg/ kg basis) than maximum indicated human dose; no teratogenic poten-

tial was seen in any of these species. There are no well-controlled studies in pregnant

women; therefore, use nadolol in pregnant women only if potential benefit justifies

potential risk to the fetus Neonates of mothers who received nadolol at parturition have

exhibited bradycardia, hypoglycemia and associated symptoms.
Nursing Mothers— Nadolol is excreted in human milk. Exercise caution when nadolol

is administered to a nursing woman.
Pediatric Use — Safety and effectiveness in children have not been established.

ADVERSE REACTIONS: Most adverse effects have been mild and transient and have
rarely required nadolol withdrawal.

Cardiovascular -Bradycardia with heart rates of less than 60 beats per minute
occurs commonly, and heart rates below 40 beats per minute and/or symptomatic
bradycardia were seen in about 2 of 100 patients. Symptoms of peripheral vascular

insufficiency, usually of the Raynaud type, have occurred in approximately 2 of 100

patients. Cardiac failure, hypotension, and rhythm/ conduction disturbances have each
occurred in about 1 of 100 patients. Single instances of first degree and third degree heart

block have been reported; intensification of AV block is a known effect of beta-blockers

(see also CONTRAINDICATIONS, WARNINGS, and PRECAUTIONS). Central Nervous
System — Dizziness or fatigue reported in approximately 2 of 100 patients; paresthesias,

sedation, and change in behavior reported in approximately 6 of 1000 patients.

Respiratory — Bronchospasm reported in approximately 1 of 1000 patients (see CONTRA-
INDICATIONS and WARNINGS). Gastrointestinal — Nausea, diarrhea, abdominal dis-

comfort, constipation, vomiting, indigestion, anorexia, bloating and flatulence each
reported in 1 to 5 of 1000 patients. Miscellaneous — Each of the following reported in 1 to

5 of 1000 patients: rash; pruritus; headache; dry mouth, eyes, or skin; impotence or

decreased libido; facial swelling; weight gain; slurred speech; cough, nasal stuffiness;

sweating; tinnitus; blurred vision; infrequent reversible alopecia. The following adverse

reactions have been reported in patients taking nadolol and/or other beta-adrenergic

blocking agents, but no causal relationship to nadolol has been established. Central
Nervous System — reversible mental depression progressing to catatonia; visual

disturbances; hallucinations; an acute reversible syndrome characterized by disorientation

for time and place; short-term memory loss, emotional lability with slightly clouded
sensorium; decreased performance on neuropsychometrics Gastrointestinal —
mesenteric arterial thrombosis; ischemic colitis; elevated liver enzymes. Hematologic—
agranulocytosis; thrombocytopenic or nonthrombocytopenic purpura. Allergic— fever

combined with aching and sore throat; laryngospasm; respiratory distress.

Miscellaneous— pemphigoid rash; hypertensive reaction in patients with pheochromo-
cytoma; sleep disturbances; Peyronie's disease. The oculomucocutaneous syndrome
associated with practolol has not been reported with nadolol.

OVERDOSAGE: Nadolol can be removed from the general circulation by hemodialysis,

in addition to gastric lavage, employ the following measures as appropriate. In determin-

ing duration of corrective therapy, take note of long duration of effect of nadolol.

Excessive Bradycardia— Administer atropine (0.25 to 1.0 mg). If there is no response
to vagal blockade, administer isoproterenol cautiously.

Cardiac Failure— Administer a digitalis glycoside and diuretic. It has been reported

that glucagon may also be useful in this situation.

Hypotension — Administer vasopressors, e.g., epinephrine or levarterenol. (There is

evidence that epinephrine may be the drug of choice.)

Bronchospasm— Administer a beta,-stimulating agent and/or a theophylline derivative.

DOSAGE: For all patients, DOSAGE MUST BE INDIVIDUALIZED.
For angina pectoris, usual initial dose is 40 mg q.d.; may be gradually increased in 40

to 80 mg increments at 3 to 7 day intervals until optimum clinical response or pro-

nounced slowing of the heart rate; usual maintenance dose is 40 or 80 mg q.d. (doses up
to 160 or 240 mg daily may be needed). If treatment is to be discontinued, reduce dosage
gradually over a period of 1 to 2 weeks (see WARNINGS).

For hypertension, usual initial dose is 40 mg q.d.; gradually increase in 40 to 80 mg
increments until optimum blood pressure reduction is achieved; usual maintenance dose
is 40 or 80 mg q.d. (doses up to 240 or 320 mg daily may be needed).

Patients with renal failure require adjustment in dosing interval; see package insert for

dosage in these patients.

For full prescribing information, consult package insert.

HOW SUPPLIED: In scored tablets containing 40, 80, 120, or 160 mg nadolol per tablet in

bottles of 100 and in Unimatic* unit-dose packs of 100 tablets. The 40 mg, 80 mg, and
120 mg potencies are also available in bottles of 1000 tablets. (J3-527D)

References: 1. Epstein M, Oster JR: Beta-blockers and the kidney. Min Electrolyte

Metab 8:237-254, 1982. 2. Danesh BJZ, et al: Comparison between short-term renal

haemodynamic effects of propranolol and nadolol in essential hypertension: a cross-over

study. Clin Sci 67:243-248, 1984. 3. Hollenberg NK: Introduction: (3-adrenergic blocking

agenfs-the treatment of hypertension and the kidney. Royal Soc of Med Int Congress and

Symposium Series 51:1-8, 1982 4. Frohlich ED, et al: Long-term renal hemodynamic
effects of nadolol in patients with essential hypertension. Am Heart J 108:1141-1143, 1984.

5. Alexander JC, et al: Long-term experience with nadolol in treatment of hypertension

and angina pectoris. Am Heart J 108:1136-1140, 1984.
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Chest Diseases
Items of progress in chest diseases. Each item in the judgment of a panel of knowledgeable physicians has recently

become reasonably firmly established, both as to scientific fact and important clinical significance.

344 Use of Anticholinergic Drugs for Asthma
DONALD P. TASHKIN, MD

345 Clinical Utility of Bronchoalveolar Lavage
MICHAEL STULBARG, MD

345 Sarcoidosis and Hypercalcemia
OM P. SHARMA, MD

346 Respiratory Muscle Fatigue
MICHAEL J BELMAN, MD

346 Continuous Monitoring of Mixed Venous Oxygen Saturation
SEUNG C. YANG, MD, and JAMES R, DEXTER, MD

347 Nasal Continuous Positive Airway Pressure—Treatment for Obstructive Sleep Apnea
RICHARD A, NUSSER, MD
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RANDY C. ARAL MD, and G. A, LILLINGTON, MD
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HENRY GONG, Jr, MD
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ROBERT J. FALLAT, MD
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350 Acquired Immunodeficiency Syndrome—The Diagnosis of Pneumocystis carinii Pneumonia
JEFFREY A, GOLDEN, MD

351 Bronchoscopic Needle Aspiration
DEBORAH SHURE, MD

351 Nutrition and Ventilator-Dependent Patients
JAMES F. ORME, Jr, MD

EDITORIALS

353 Will Commercialism Destroy the Medical Profession?

353 Extraintestinal Campylobacter Infections
MARTIN J. BLASER, MD

Dr Blaser is Chief, Infectious Disease Section, Veterans Administration Medical Center, and is in the Division of

Infectious Diseases, Department of Medicine, University of Colorado School of Medicine, Denver.

354 Thoughts on the Coming Computerization in Health Care

355 Human Anaphylaxis
LAWRENCE M LICHTENSTEIN, MD

Dr Lichtenstein is Professor of Medicine, Johns Hopkins University School of Medicine, Baltimore.

CASE REPORTS

358 Severe Iron Deficiency Anemia—An Example of Covert Child Abuse (Munchausen by
Proxy)

THOMAS NEIL ERNST, MD, and MARGARET PHILP, MD

From the Department of Family Practice, University of California, Davis, School of Medicine, and the Merced Family

Practice Residency Program, Merced Community Medical Center, Merced, California.

359 Metoclopramide-lnduced Reversible Impotence
ROGER G. BERLIN, MD

Dr Berlin is now in Haverford, Pennsylvania.

(Continued on Page 289)
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JOSEPH L. SMITH, MD; C. GREGORY ELLIOTT, MD; C. DuWAYNE SCHMIDT, MD, and ROBERT L, FLINNER, MD

From the Pulmonary Division, Departments of Medicine and Pathology, LDS Hospital, and Division of Respiratory,

Critical Care and Occupational (Pulmonary) Medicine, Departments of Medicine and Pathology, University of Utah

School of Medicine, Salt Lake City.
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DOUG TROTTER, MD
ALEXANDER TSENG, Jr, MD, Replies
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HUGH FRANK, MD
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WALTER E. WARD, PhD, MD
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365 Male Infertility

R. DALE McCLURE, MD

From the Department of Urology, University of California, San Francisco, School of Medicine, and Veterans Administra-

tion Medical Center, San Francisco.

SPECIAL ARTICLE __
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B. RAYMOND FINK, MD

Dr Fink is Professor Emeritus of Anesthesiology, University of Washington School of Medicine, Seattle.

INFORMATION

373 Misdiagnosis of Common Medical Problems in Patients Referred to an AIDS Clinic

—
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HARRY HOLLANDER, MD, and DAWN D, CORTLAND. RN, MS

From the Adult Immunodeficiencies Clinic, University of California, San Francisco, School of Medicine.
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RONALD D, GREENWOOD, MD

From the Division of Pediatric Cardiology, Department of Pediatrics, University of California Davis Medical Center,

Sacramento.
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Continuing Medical Education
ARIZONA • CALIFORNIA, HAWAII, NEVADA • IDAHO • MONTANA • NEW MEXICO • OREGON • UTAH • WASHINGTON • WYOMING

ARIZONA
The following list of continuing medical education programs in

Arizona is compiled by the Arizona Medical Association. All

courses listed have been certified as meeting the criteria for

Category I of the ArMA CME Certificate and the AMA Physi-

cians Recognition Award. To list Category I continuing medical

education programs, please send information to Arizona Med-
ical Association, 810 West Bethany Home Road, Phoenix, AZ
85013; or phone (602) 246-8901

.

Brochures and registration forms are available from the con-

tact person or organization sponsoring the program.

March 1 8-2 1 —Pediatric Update 1986. La Posada Re-

sort, Scottsdale. Tuesday-Friday. Contact: Phoenix

Children’s Hospital, (602) 239-4350.

March 19—Alternative Delivery Systems. ArMA
Building, Phoenix. Wednesday. Contact; ArMA.

March 20-22—22nd Annual Arizona Chest Sympo-
sium. Doubletree Hotel, Tucson. Thursday-Sat -

urday. Contact: U of A.

March 22-23— 12th Annual James H. McDonald
Urological Seminar. Sheraton Scottsdale Resort,

Scottsdale. Saturday-Sunday. Contact: Department

of Surgery, Maricopa Medical Center, (602) 267-

5371.

March 24-26—Practical Cardiology for the Family

Physician. La Posada Resort, Scottsdale. Monday-
Wednesday. Contact: American College of Cardi-

ology, (301 ) 897-5400.

April 16—Geriatrics. ArMA Building, Phoenix.

Wednesday. Contact: ArMA.

April 17—Geriatrics. VA Medical Center, Prescott.

Thursday. Contact: ArMA.

May 1-3—Rheumatic Therapeutics. Registry Re-

sort, Scottsdale. Thursday-Saturday. Contact: St

Luke’s Medical Center, (602) 251-8402.

May 3-4— Platelets and Megakaryocytes: Clinical

and Laboratory Considerations. University of

Arizona, Tucson. Saturday-Sunday. Contact: Ari-

zona Society of Pathologists, (602) 246-8901

.

May 6-8—1986 Semi-Conductor Safety Association

Medical Conference. Sheraton Resort, Scottsdale.

Tuesday-Thursday. Contact: S.S.A., (602) 945-

3299.

CONTACT INFORMATION

ArMA—Contact: Arizona-Medical Association, 810 W Bethanv Home Rd.

Phoenix, AZ 85013. (602) 246-8901

.

U ofA—Contact: University of Arizona College ofMedicine. Arizona Health

Sciences Center, Tucson, AZ 85724. (602)626-6173.

June 5—ArMA Annual Meeting CME Program.

Loews Ventana Canyon Resort, Tucson. Thursday.

Contact: ArMA.

June 13-15—Pediatrics in the Red Rocks—9th
Annual Summer Pediatrics Conference. Poco

Diablo Resort, Sedona. Friday-Sunday. Contact: U
of A.

CALIFORNIA, HAWAII AND
NEVADA
This listing of continuing education programs in California, Ha-

waii and Nevada is supplied by the Committee on Continuing

Medical Education of the California Medical Association. All

courses and meetings listed have been approved for Category

I credit toward the CMA Certificate in Continuing Medical Edu-

cation. To have accredited courses listed here, please send

information at least two months in advance to Department of

Continuing Medical Education, California Medical Associa-

tion, 44 Gough St., San Francisco 94103; or phone (415) 863-

5522. For a list of organizations approved for Category I credit

toward the CMA Certificate in Continuing Medical Education or

for more information on accreditation or certification, please

write to the above address.

ALLERGY AND IMMUNOLOGY
March 19-23—American Academy of Allergy and
Immunology Annual Meeting at San Francisco

Hilton. Wednesday-Sunday. Contact: Executive Of-

fice, AAAI, 661 E. Wells St., Milwaukee, WI.
(414)272-6071.

ANESTHESIOLOGY
May 5-9— 14th Annual Hawaiian Seminar on Clin-

ical Anesthesia. California Society of Anesthesiolo-

gists at Sheraton Kauai Hotel. Kauai, Monday-
Friday. 20 hrs. Contact: Linda Londerville, (415)

348-1407.

June 19-22—California Society of Anesthesiology

Annual Scientific Meeting at MGM Grand Hotel,

Las Vegas. Thursday-Sunday. 17 hrs. Contact:

Linda Londerville, 100 S. Ellsworth Ave., Suite

806, San Mateo, CA 9440 1

.

August 17-22—Clinical Anesthesia. California So-

ciety of Anesthesiologists at The Waiohai Hotel,

Poipu Beach, Kauai. Sunday-Friday. 20 hrs. Con-

tact: Linda P. Londerville, Admin Asst, 100 S Ells-

worth Ave, Ste 806, San Mateo, CA 94401. (415)

348-1407.

(Continued on Page 292)
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CLINICAL INVESTIGATION

425 The Prevalence of Cellular Immunity to Coccidioidomycosis in a Highly Endemic Area
MARY JANE HICKS, MD. ROBERTA M, HAGAMAN, MS, and ROBERT A BARBEE, MD

From the Department of Pathology, the Division of Computer Systems and Biostatistics, and the Division of Respiratory

Sciences, University of Arizona College of Medicine, Tucson.

CLINICAL MEDICINE

429 Apnea of Infancy—A Clinical Problem
NORA DAVIS, MD, and LEE BOSSUNG SWEENEY, RN

From the Department of Pediatrics, University of Washington School of Medicine, and the Apnea Program, Children 's

Orthopedic Hospital and Medical Center, Seattle.

433 The Spectrum of Pituitary Adenoma Hemorrhage
DENNIS D. HICKSTEIN, MD; WILLIAM F, CHANDLER, MD, and JOHN C. MARSHALL, MD, PhD

From the Department of Medicine, University of Washington School of Medicine, Seattle, and the Departments of

Medicine and Neurosurgery, University of Michigan Medical Center, Ann Arbor.

43
_
The Empty Gallbladder Syndrome—Results of Operation for Noncalculous Biliary Disorders

LTC VICTOR A, FERRARIS, MC, USA

From the Fitzsimons Army Medical Center, Aurora, Colorado. Dr Ferraris is now at the Cardiothoracic Surgery

Service, Department of Surgery, Letterman Army Medical Center, Presidio of San Francisco.

CLINICAL SCIENCE REVIEW

441 The Expanding Role of Oxygen Free Radicals in Clinical Medicine
MURRAY A, KATZ. MD

From the Department of Internal Medicine, Veterans Administration Medical Center and the University of Arizona Health

Sciences Center, Tucson.

MEDICAL STAFF CONFERENCE

447 Plasmids and Pestilence—Biological and Clinical Aspects of Bubonic Plague
Chief Discussant: DONALD E. GANEM, MD

A discussion selected from the weekly staff conferences in the Department of Medicine, University of California, San
Francisco, School of Medicine. Taken from a transcription, it was prepared by Drs Homer A. Boushey, Associate

Professor of Medicine, and David G. Warnock, Associate Professor of Medicine, under the direction of Dr Lloyd H. Smith,

Jr, Professor of Medicine and Associate Dean in the School of Medicine.

EPITOMES—IMPORTANT ADVANCES IN CLINICAL MEDICINE

Ophthalmology
Items of progress in ophthalmology. Each item in the judgment of a panel of knowledgeable physicians has recently

become reasonably firmly established, both as to scientific fact and important clinical significance.

452 Viral Corneal Disease
RICHARD GRUTZMACHER, MD

452 Ocular Manifestations of the Acquired Immunodeficiency Syndrome
GARY N. HOLLAND, MD

453 Approaches to Surgical Repair of Adult Strabismus
KENNETH W. WRIGHT, MD

453 Treatment of Retinopathy of Prematurity
ALAN M ROTH, MD

454 Current Approach to Intractable Glaucoma
GEORGE BAERVELDT, MD

(Continued on Page 401)
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“With [CAPOTEN® (captopril tablets)]

it appears that for the first time ever a

patient can leel as well on treatment for

high blood pressure as he does off it
.” 1

*Angiotensin Convening Enzyme

‘I’CAPOTEN may be used as initial therapy only for patients with normal renal function in whom the risk of neutropenia/agranulo-

cytosis is relatively low (1 out of over 8,600 in clinical trials). Use special precautions in patients with impaired renal function,

collagen vascular disorders, or those exposed to other drugs known to affect the white cells or immune response. Evaluation of

hypertensives should always include assessment of renal function. See INDICATIONS AND USAGE, WARNINGS, and ADVERSE
REACTIONS in the brief summary on the adjacent page

tThe most frequently occurring adverse reactions are skin rash and taste alteration; both effects are generally mild, reversible or

self-limited.

Reference:

1 . Stumpe KO. Overlack A, Kolloch R, et al: Long-term efficacy of angiotensin-converting-enzyme inhibition with captopril in mild-to-

moderate essential hypertension. BrJ Clin Pharmacol 14(suppl 2): 121S-126S, 1982.
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ARIZONA
The following list of continuing medical education programs in

Arizona is compiled by the Arizona Medical Association. All

courses listed have been certified as meeting the criteria for

Category I of the ArMA CME Certificate and the AMA Physi-

cians Recognition Award. To list Category I continuing medical

education programs, please send information to Arizona Med-
ical Association, 810 West Bethany Home Road, Phoenix, AZ
85013; or phone (602) 246-8901

.

Brochures and registration forms are available from the con-

tact person or organization sponsoring the program.

April 16—Geriatrics. ArMA Building, Phoenix.

Wednesday. Contact: ArMA.

April 17—Geriatrics. VA Medical Center, Prescott.

Thursday. Contact: ArMA.

May 1-3—Rheumatic Therapeutics. Registry Re-

sort, Scottsdale. Thursday-Saturday. Contact: St

Luke’s Medical Center, (602) 251-8402.

May 3-4—Platelets and Megakaryocytes: Clinical

and Laboratory Considerations. University of

Arizona, Tucson. Saturday-Sunday. Contact: Ari-

zona Society of Pathologists, (602) 246-8901

.

May 6-8—1986 Semi-Conductor Safety Association

Medical Conference. Sheraton Resort, Scottsdale.

Tuesday-Thursday. Contact: S.S.A., (602) 945-

3299.

June 5—ArMA Annual Meeting CME Program.
Loews Ventana Canyon Resort, Tucson. Thursday.

Contact: ArMA.

June 13-15—Pediatrics in the Red RoCks—9th
Annual Summer Pediatrics Conference. Poco
Diablo Resort, Sedona. Friday-Sunday. Contact: U
of A.

CALIFORNIA, HAWAII AND
NEVADA
This listing of continuing education programs in California, Ha-
waii and Nevada is supplied by the Committee on Continuing

Medical Education of the California Medical Association. All

courses and meetings listed have been approved for Category
I credit toward the CMA Certificate in Continuing Medical Edu-

CONTACT INFORMATION

ArMA—Contact: Arizona-Medical Association, 810 W Bethany Home Rd,
Phoenix. AZ 850 1 3. (602) 246-8901.

U ofA—Contact: University of Arizona College of Medicine, Arizona Health
Sciences Center, Tucson, AZ 85724. (602)626-6173.

cation. To have accredited courses listed here, please send
information at least two months in advance to Department of

Continuing Medical Education, California Medical Associa-

tion, 44 Gough St., San Francisco 94103; or phone (415) 863-

5522. For a list of organizations approved for Category I credit

toward the CMA Certificate in Continuing Medical Education or

for more information on accreditation or certification, please

write to the above address.

ANESTHESIOLOGY
May 5-9—14th Annual Hawaiian Seminar on Clin-

ical Anesthesia. California Society of Anesthesiolo-

gists at Sheraton Kauai Hotel, Kauai, Monday-
Friday. 20 hrs. Contact: Linda Londerville, 100 S.

Ellsworth Ave., Ste. 806, San Mateo, CA 94401.

(415)348-1407.

KEY TO ABBREVIATIONS

CMA: California Medical Association

Contact: Continuing Medical Education. California Medical As-
sociation. 44 Gough Street. San Francisco 94103. (415) 863-5522.

DREW : Charles R. Drew Postgraduate Medical School

Contact: Flora Harlee-Cordett, MS. MPH, Office of Continuing
Education, Charles R. Drew Postgraduate Medical School, 1621

East 120th Street, Los Angeles 90059. (213)603-3183.

LLU: Loma Linda University

Contact: Varner J. Johns, Jr.. MD. Associate Dean for Con-
tinuing Medical Education, Loma Linda University School ofMed-
icine, Loma Linda 92354. (714) 796-731 1 , ext. 2400.

PMC : Pacific Medical Center

Contact: Continuing Education. Pacific Medical Center, PO Box
7999, San Francisco 94 120. (415)563-4321 . ext. 2761

.

STAN: Stanford University

Contact: Edward Rubenstein, MD. Associate Dean for Postgrad-

uate Education. Stanford University School of Medicine, 300
Pasteur Drive, Stanford 94305. (415)497-5594.

UCD: University of California, Davis

Contact: Ruth Feryok, Director, Office of Continuing Medical

Education, University of California, Davis. School of Medicine,

2701 Stockton Boulevard, Sacramento 95817. (916)453-5390.

UCI: University ofCalifornia. Irvine

Contact: E. R. Jennings, MD. Assistant Dean, University of

California, Irvine, California College of Medicine, c/o UCI/CME
Program, Memorial Hospital Medical Center. 2801 Atlantic Av-
enue, Long Beach 9080 1

.
(2 1 3) 595-3837 , or (7 1 4) 856-54 1 4, UCI

Extension.

UCLA: University of California, Los Angeles
Contact: Martin D. Shickman. MD, Director, Continuing Edu-

cation in Medicine and the Health Sciences, PO Box 24902,
UCLA. Los Angeles 90024 .(213) 825-724 1

.

UCSD: University of California, San Diego
Contact: Office of Continuing Medical Education, University of

California, San Diego, School of Medicine (M-017), La Jolla

92093.(619)452-3940.

UCSF: University of California, San Francisco

Contact: David S. Gullion. MD. Director, Extended Programs
in Medical Education. School of Medicine, University of Cali-

fornia, San Francisco 94 1 43. (415)666^)251.

USC : University of Southern Cal ifomia
Contact: Phil R. Manning, MD. Associate Dean. Postgraduate

Division, University of Southern California School of Medicine,

2025 Zonal Avenue, Los Angeles 90033. (213) 224-7051

.
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In hypertension

CORGARD TABLETS
Nadoloi Tablets

DESCRIPTION: Corgard (nadolol) is a synthetic nonselective beta-adrenergic receptor

blocking agent.

CONTRAINDICATIONS: Bronchial asthma, sinus bradycardia and greater than first

degree conduction block, cardiogenic shock, and overt cardiac failure (see WARNINGS).
WARNINGS: Cardiac Failure — Sympathetic stimulation may be a vital component
supporting circulatory function in congestive heart failure, and its inhibition by beta-

blockade may precipitate more severe failure. Although beta-blockers should be avoided
in overt congestive heart failure, if necessary, they can be used with caution in patients

with a history of failure who are well-compensated, usually with digitalis and diuretics.

Beta-adrenergic blocking agents do not abolish the inotropic action of digitalis on heart

muscle. IN PATIENTS WITHOUT A HISTORY OF HEART FAILURE, continued use of

beta-blockers can, in some cases, lead to cardiac failure; therefore, at first sign or

symptom of heart failure, digitalize and/or give diuretics, and closely observe response,

or discontinue nadolol (gradually if possible).

Exacerbation of Ischemic Heart Disease Following Abrupt Withdrawal

-

Hypersensitivity to catecholamines has been observed in patients withdrawn from
beta-blocker therapy, exacerbation of angina and, in some cases, myocardial infarction

have occurred after abrupt discontinuation of such therapy. When discontinuing

chronic use of nadolol, particularly in patients with ischemic heart disease, gradually

reduce dosage over a 1- to 2-week period and carefully monitor the patient. Reinstitute

nadolol promptly (at least temporarily) and take other measures appropriate for

management of unstable angina if angina markedly worsens or acute coronary
insufficiency develops. Warn patients not to interrupt or discontinue therapy without
physician's advice. Because coronary artery disease is common and may be
unrecognized, it may be prudent not to discontinue nadolol therapy abruptly even in

patients treated only for hypertension.

Nonallergic Bronchospasm (e.g., chronic bronchitis, emphysema) — PATIENTS
WITH BRONCHOSPASTIC DISEASES SHOULD IN GENERAL NOT RECEIVE BETA-BLOCKERS.
Administer nadolol with caution since it may block bronchodilation produced by endoge-
nous or exogenous catecholamine stimulation of beta2 receptors.

Major Surgery— Because beta-blockade impairs the ability of the heart to respond to

reflex stimuli and may increase risks of general anesthesia and surgical procedures,
resulting in protracted hypotension or low cardiac output, it has generally been suggested
that such therapy should be withdrawn several days prior to surgery. Recognition of the

increased sensitivity to catecholamines of patients recently withdrawn from beta-blocker

therapy, however, has made this recommendation controversial. If possible, withdraw
beta-blockers well before surgery takes place. In emergency surgery, inform the anesthesi-

ologist that the patient is on beta-blocker therapy. Use of beta-receptor agonists such as
isoproterenol, dopamine, dobutamine, or levarterenol can reverse the effects of nadolol.

Difficulty in restarting and maintaining the heart beat has also been reported with

beta-adrenergic receptor blocking agents.

Diabetes and Hypoglycemia — Beta-adrenergic blockade may prevent the appear-

ance of premonitory signs and symptoms (e g., tachycardia and blood pressure changes)
of acute hypoglycemia. This is especially important with labile diabetics. Beta-blockade

also reduces release of insulin in response to hyperglycemia; therefore, it may be
necessary to adjust dose of antidiabetic drugs.

Thyrotoxicosis— Beta-adrenergic blockade may mask certain clinical signs (e.g.,

tachycardia) of hyperthyroidism. To avoid abrupt withdrawal of beta-adrenergic block-

ade which might precipitate a thyroid storm, carefully manage patients suspected of I

developing thyrotoxicosis.

PRECAUTIONS: Impaired Renal Function — Use nadolol with caution (see DOSAGE
AND ADMINISTRATION section of package insert).

Information for Patients—Warn patients, especially those with evidence of coronary

artery insufficiency, against interruption or discontinuation of nadolol without physician's

advice. Although cardiac failure rarely occurs in properly selected patients, advise

patients being treated with beta-adrenergic blocking agents to consult physician at first

sign of impending failure. Advise patients in event of missed doses.

Drug Interactions— Concurrent administration may result in interactions with;

Anesthetics, general-exaggeration of the hypotension induced by general anesthetics

(see WARNINGS, Major Surgery). Antidiabetic drugs (oral agents and insulin)

-hypoglycemia or hyperglycemia; adjust antidiabetic drug dosage accordingly (see

WARNINGS, Diabetes and Hypoglycemia). Catecholamine- depleting drugs (e.g.,

reserpine) -additive effect; monitor closely for hypotension and/or excessive bradycardia.

Carcinogenesis, Mutagenesis, Impairment of Fertility— In 1 to 2 years’ oral toxico-

logic studies in mice, rats, and dogs, nadolol did not produce significant toxic effects. In

2-year oral carcinogenic studies in rats and mice, nadolol did not produce neoplastic,

preneoplastic, or nonneoplastic pathologic lesions.

Pregnancy— In animal reproduction studies with nadolol, evidence of embryo-and
fetotoxicity was found in rabbits (but not in rats or hamsters) at doses 5 to 10 times

greater (on a mg/ kg basis ) than maximum indicated human dose; no teratogenic poten-

tial was seen in any of these species. There are no well-controlled studies in pregnant

women; therefore, use nadolol in pregnant women only if potential benefit justifies

potential risk to the fetus. Neonates of mothers who received nadolol at parturition have

exhibited bradycardia, hypoglycemia and associated symptoms.
Nursing Mothers— Nadolol is excreted in human milk. Exercise caution when nadolol

is administered to a nursing woman.
Pediatric Use — Safety and effectiveness in children have not been established.
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Continuing Medical Education
ARIZONA • CALIFORNIA, HAWAII, NEVADA • IDAHO • MONTANA • NEW MEXICO • OREGON • UTAH • WASHINGTON • WYOMING

ARIZONA
The following list of continuing medical education programs in

Arizona is compiled by the Arizona Medical Association. All

courses listed have been certified as meeting the criteria for

Category I of the ArMA CME Certificate and the AMA Physi-

cians Recognition Award. To list Category I continuing medical

education programs, please send information to Arizona Med-
ical Association, 810 West Bethany Home Road, Phoenix, AZ
85013; or phone (602) 246-8901

.

Brochures and registration forms are available from the con-

tact person or organization sponsoring the program.

July 25—Day of Surgery. Flagstaff. Friday. Contact;

Leonard Wright, MD, (602) 523-4569.

July 26-27—22nd Annual Coconino County Medical

Society Summer Medical Seminar. Flagstaff. Sat-

urday-Sunday. Contact: Leonard Wright, MD,
(602)523-4569.

CONTACT INFORMATION

ArMA—Contact: Arizona Medical Association, 810 W Bethany Home Rd,
Phoenix, AZ 850 1 3

. (602) 246-890 1

.

U ofA—Contact: University of Arizona College of Medicine. Arizona Health

Sciences Center, Tucson, AZ 85724. (602)626-6173.

CALIFORNIA, HAWAII AND
NEVADA
This listing of continuing education programs in California, Ha-
waii and Nevada is supplied by the Committee on Continuing

Medical Education of the California Medical Association. All

courses and meetings listed have been approved for Category
I credit toward the CMA Certificate in Continuing Medical Edu-
cation. To have accredited courses listed here, please send
information at least two months in advance to Department of

Continuing Medical Education, California Medical Associa-

tion, 44 Gough St, San Francisco 94103; or phone (415) 863-

5522. For a list of organizations approved for Category I credit

toward the CMA Certificate in Continuing Medical Education or

for more information on accreditation or certification, please

write to the above address.

ALLERGY
September 20—New Directions in the Treatment of

Asthma. Los Angeles Society of Allergy and Clin-

ical Immunology at Beverly Wilshire Hotel, Beverly

Hills. Saturday. Contact: Mrs Geri Coldewey,

LASACI, 1626 N Wilcox, #557, Hollywood 90028.

October 7-10—Rheumatology and Clinical Immu-
nology: A Practical Approach. UCSF at Stanford

Court Hotel, San Francisco. Tuesday-Friday. Con-

tact: UCSF.

October 27-31—The Western Society of Allergy and
Immunology’s 25th Annual Session. At Marriott

Hotel, Maui, Hawaii. Monday-Friday. Contact:

Joyce Gullixson, 1700 SW Columbia, Portland, OR
97201. (503)224-6159.

ANESTHESIOLOGY
June 19-22—California Society of Anesthesiology

Annual Scientific Meeting at MGM Grand Hotel,

Las Vegas. Thursday-Sunday. 17 hrs. Contact:

Linda P. Londerville, 100 S Ellsworth Ave, Ste 806,

San Mateo 94401

.

KEY TO ABBREVIATIONS

CMA: California Medical Association

Contact: Continuing Medical Education, California Medical As-
sociation, PO Box 7690. San Francisco 94120-7690. (415) 863-

5522.

DREW : Charles R . Drew Postgraduate Medical School

Contact: Herbert M. Thomas, MD. MPH. Director of CME,
Office of Continuing Education. Charles R. Drew Postgraduate

Medical School, 1621 East 120th Street. Los Angeles 90059. (213)

603-3183.

LLU: Loma Linda University

Contact: Varner J. Johns, Jr, MD. Associate Dean for Con-
tinuing Medical Education. Loma Linda University School of Med-
icine. Loma Linda 92354. (714) 796-731 1 . ext 2400.

PMC: Pacific Medical Center

Contact: Continuing Education, Pacific Medical Center, PO Box
7999, San Francisco 94 120. (415) 563-4321 . ext 2761

.

STAN: Stanford University

Contact: Edward Rubenstein. MD. Associate Dean for Postgrad-

uate Education, Stanford University School of Medicine, 300
Pasteur Drive, Stanford 94305. (415)497-5594.

UCD: University of California, Davis

Contact: Ruth Feryok, Director, Office of Continuing Medical
Education, University of California, Davis, School of Medicine.

2701 Stockton Boulevard. Sacramento 958 1 7. (916)453-5390.

UC1: University ofCalifornia. Irvine

Contact: E. R. Jennings, MD. Assistant Dean. University of

California, Irvine. California College of Medicine, do UCI/CME
Program, Memorial Hospital Medical Center, 2801 Atlantic Av-
enue, Long Beach 90801

. (213) 595-3837, or (714) 856-5414. UCI
Extension.

UCLA: University of California, Los Angeles
Contact: Martin D. Shickman. MD, Director, Continuing Edu-

cation in Medicine and the Health Sciences. PO Box 24902,
UCLA. Los Angeles 90024. (213)825-7241.

UCSD: University of California, San Diego
Contact: Office of Continuing Medical Education, University of

California. San Diego, School of Medicine (M-017). La Jolla

92093. (619)452-3940.

UCSF: University of California. San Francisco

Contact: David S Gullion, MD. Director, Extended Programs
in Medical Education. School of Medicine. University of Cali-

fornia, San Francisco 94 1 43. (415) 666-4251

.

USC : University of Southern California

Contact Phil R Manning. MD, Associate Dean, Postgraduate

Division. University of Southern California School of Medicine,

2025 Zonal Avenue. Los Angeles 90033. (2 1 3) 224-705 1

.

(Continued on Page 677)
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INFORMATION
Submitting Manuscripts

Manuscripts for consideration should be sent to the editor, Malcolm

S. M. Watts, MD, PO Box 7602. San Francisco. California 94120-

7602. The transmittal letter should designate one person as correspon-

dent and include complete address, with ZIP code and telephone number.

In view of The Copyright Revision Act of 1976, transmittal letters

should contain the following language: "In consideration for reviewing

and editing my submission, the author(s) undersigned hereby transfers,

assigns or otherwise conveys all copyright ownership to The Western
Journal of Medicine in the event that such work is published by the

journal This statement should be signed by all authors

.

Authors are urged to seek clarity and succinctness in all manuscripts

regardless of subject matter or format and to give close attention to

syntax, grammar and spelling.

Clinical Investigation Section

Articles that authors wish to have considered for the Clinical Investi-

gation section should be so designated in the transmittal letter. The type

of articles appropriate for this section are those that describe experi-

mental work in humans that extensively and prospectively examines

scientific hypotheses relating to disease. An article describing a single

case report will not normally be considered appropriate for this section.

Preparing Manuscripts
The original manuscript and two copies should be submitted on heavy

bond paper (8V2 by 11 inches, not erasable), typed double-spaced

throughout (including legends, tables and references) on one side of the

paper, with 1 ‘/2-inch margins. Ordinarily, articles should not exceed

3,000 words (less than 15 text pages, typed double-spaced). Under ex-

ceptional circumstances only will articles longer than 4,000 words be

published. Pages should be numbered consecutively, beginning with the

title page. Manuscripts produced with a dot-matrix printer are ordinarily

not acceptable.

Style

Abbreviations. Use of abbreviations should be minimized. If they are

necessary, abbreviations should be spelled out at first mention, with the

abbreviation itself immediately following in parentheses.

Weights and treasures. All measurements should be given in metric

units. English equivalents should be given parenthetically if the measure-

ments were originally done in English units.

Temperatures. Temperature readings should be given first in Celsius,

followed by the Fahrenheit equivalent in parentheses.

Drug names. If the trade name of a drug is used, the generic name
should be given first, followed by the trade name in parentheses. Trade

names are capitalized, generic names are not.

Title Page
Titles are best when brief and concise. The title page should include

the full name of the author(s), with degrees, academic or professional

titles, complete addresses and any institutional or other affiliations. The
complete name and address of the person who will handle reprint re-

quests also should appear on this page.

Abstract

The abstract (approximately 150 words) should be a short summary,
saying in brief what is said at length in the body of the article— rather than

such and such "is discussed," “is presented” or "was investigated."

Tables and Figures

Tables

Each table should be typed on a separate sheet of paper, be numbered
consecutively in Arabic numerals, have a brief descriptive title and have

its position indicated in the text.

Illustrations (Figures)

Three sets of clear, unmounted black and white glossy prints of fig-

ures should be submitted (preferably 5 by 7 inches, but no larger than 8 V2

by 1 1 inches). For line drawings, original artwork or glossy prints are

acceptable. Illustrations should be numbered consecutively in Arabic

numerals and the position indicated in the text. Figure number, first

author’s name and top of the photo should be shown on the reverse side of

each illustration. Recognizable photographs of patients are to be masked
and written permission for publication obtained from the patients.

Legends
All legends for figures should be typed together on a separate sheet of

paper. Magnification and stain for photomicrographs should be indicated

in parentheses.

Permission for Reproduction

If an illustration or table has been used previously in another publica-

tion, written permission for its use must be obtained from the publisher,

and should accompany the manuscript. The source should be acknowl-

FOR AUTHORS
edged in the legend if it can be done briefly by citation of a reference

number. Otherwise, acknowledgment is made at the end of the figure

legend or at the bottom of the table.

References
References should be limited to those cited in the text. They must be

typed double-spaced and numbered consecutively as they appear in the

manuscript. (See examples below for style.) Abbreviations of journal

titles should conform to those used in Index Medicus.

Journal Articles

Note handling of multiple authorship. If more than three authors are

listed as contributors, use “et al” to designate those names after the first

three. Also note capitalization, punctuation, mention of inclusive page

numbers and year of publication. Separate the subtitle from the title by

either a dash or a colon. Use colon only if it appears in the original

citation.

1. Jones JS, Anderson HW, Johnson DW, et al: The athletic heart

revisited—Sudden death of a 28-year-old athlete. JAMA 1978;

292:444-456

2. Graybill JR. Alford RH. Smith RG, et al: Cell-mediated immu-

nity in cryptococcosis: A brief review. Cell Immunol 1978;7:76-79

Books
Note handling of "edition,” “editor(s)" and "volume,” as well as

appropriate sequence of reference information and capitalization of

chapters and titles.

3. Berne EJ. Smith TL: Role playing in therapy, chap 2, Principles

of Group Therapy. New York. Oxford University Press, 1966, pp 35-51

(author ofchaptersame as authorofbook)

4. Munsung JM: The role of drugs, chap 2, In Brest AN, Mayer JH
(Eds): Hypertension—Vol 2, Therapy, 2nd Ed. Springfield, 111, Charles

C Thomas, 1961
, pp 456-479 (author ofchapter differentfrom authors of

book)

Pamphlets, Monographs or Books With No Given Author

5. AMA Department of Drugs: AMA Drug Evaluation, 3rd Ed.

Littleton, Mass, Publishing Sciences Group, 1977 (corporate author)

6. Compilation of Standard Definitions, 3rd Ed. Philadelphia,

American Society for Testing and Materials, 1976 (no given author; give

name andplace ofpublisher)

Articles in Press or Accepted for Publication

Any article accepted for publication should include the name of the

journal (appropriately abbreviated) in which it will appear, and the

phrase "in press” or “accepted for publication” in place of the date of

publication.

Personal Communications and Unpublished Data
This information should not be included in the reference list but

should be given in parentheses in the body of the text. Date of communi-

cation, whether it was oral or written and the person’s name, highest

academic degree and professional affiliation should be provided.
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Clinical Investigation

Familial Automaticity-Conduction Disorder With

Associated Cardiomyopathy
PATRICIA ROBERTS GREENLEE, MD; JEFFREY L. ANDERSON, MD; JOAN R. LUTZ, RN;

ALAN E. LINDSAY, MD, and ARTHUR D. HAGAN, MD, Salt Lake City

An unusually large family of European descent was afflicted over four generations by an automa-

ticity and conduction disorder with an associated dilated cardiomyopathy of variable expression.

Ten living members affected with the disorder and three presumed affected but dead members were

identified. Typically, the disorder presented as a sinoatrial bradyarrhythmia/tachyarrhythmia syn-

drome, followed by atrial enlargement and, variably, ventricular enlargement and dysfunction.

Three family members required pacemaker implantation. Longevity did not seem to be greatly

affected, but the demonstratedpotential for embolic cerebrovascular events stresses an associated

morbidity. The familial incidence was best explained by autosomal dominant inheritance with

incomplete penetrance (greater in males and usually occurring first in adolescence) and variable

expressivity. The large size of the family, frequency and profile of disease manifestations and
disease tracking through at least four generations are unusual features of the familial disease

described.

(Greenlee PR, Anderson JL, Lutz JR, et al: Familial automaticity-conduction disorder with associ-

ated cardiomyopathy [Clinical Investigation]. West J Med 1986 Jan; 144:33-41)

Many studies, primarily case reports, have appeared in

the literature documenting familial conduction system

disorders both with 1
'6 and without 7 '31

associated cardiomy-

opathy. The abnormalities in these reports, described singly

and in combination, have included sinoatrial node dysfunc-

tion*; atrial arrhythmias -

!

-

;
atrial standstill

4'6
; a short PR in-

terval
29

;
first-, second- and third-degree atrioventricular

blockt; atrioventricular dissociation ,

111618 and unifasci-

cular , bifascicular or trifascicular block. §

Enlargement of the cardiac silhouette has often been

noted, even in the absence of cardiomyopathy, especially

when bradycardia is present .

11 12 16 18 24 28 '30 This has been

attributed to physiologic adaptation due to increased stroke

volume and large end-diastolic volumes .

12 16 At times, the

distinction between a familial cardiomyopathy with an asso-

ciated conduction system disorder and benign cardiac en-

largement with familial bradycardia has not been clear .

24 30

Review of reported studies points to variability among

References 2, 3, 6, 12, 13, 16. 18-21, 24-26, 30,31.

tReferences 2-7, 10, 12, 13, 15, 18, 19, 23, 24, 27, 30.

^References 1, 3, 5-7, 11, 13, 17, 18, 20, 22-24, 30, 32

§References 2, 3, 5, 9, 13, 14, 17, 20, 22-24, 30, 32

families in the patterns of conduction system disorders, inher-

itance patterns and penetrance and expressivity .

33 Thus, heri-

tability patterns have been variously described as autosomal

dominant ,

2 - 23 autosomal dominant with variable pene-

trance
,

17 autosomal dominant with variable expression 22 29 34

and autosomal recessive .

2 Despite the plethora of these re-

ports, most families studied have been small. Pathophysio-

logic and biochemical mechanisms remain poorly understood

and the degree of relatedness of these mechanisms among
disorders in different families undefined. Thus, much remains

to be learned.

In this article, we present an apparently unique familial

syndrome consisting of dysfunction of normal automaticity

and conduction, variable degrees of chamber dilatation with

cardiomyopathy and valvular prolapse in members of four

generations of one large family.

Patients and Methods

The current report concerns the “V” family, a large kin-

dred of European extraction living for more than four genera-

tions in a relatively circumscribed geographic area in the

western United States.

From the Department of Medicine, Cardiology Division, University of Utah School of Medicine and LDS Hospital, Salt Lake City.

Submitted, revised, May 6, 1985.

Reprint requests to Jeffrey L. Anderson, MD, Division of Cardiology, LDS Hospital, Eighth Avenue and C Street, Salt Lake City, UT 84143.
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FAMILIAL AUTOMATICITY-CONDUCTION DISORDER

ABBREVIATIONS USED IN TEXT

ECG = electrocardiogram

HLA = human leukocyte antigen

The investigation began with a thorough evaluation of the

proband, including history, physical examination, review of

medical records, electrocardiography, laboratory blood

testing—including a biochemistry panel, complete blood

count, thyroid function studies, antinuclear antibody and

rheumatoid factor titers, catecholamine levels, blood and

tissue (human leukocyte antigen [HLA]) typing—cardiac

catheterization and myocardial biopsy.

After a family history showed the probable involvement of

the 29-year-old male proband’s sister, father and paternal

grandmother, further evaluation of all descendants of the pa-

ternal grandmother was undertaken. We were able to inter-

view directly 40 family members. Questionnaires were di-

rected at cardiovascular symptoms, past medical and family

history and review of systems. Information on family mem-
bers not seen was elicited from other family members, by

telephone and from personal physicians. Physician and hos-

pital records were available and reviewed in 15 instances.

Electrocardiograms (ECGs) were obtained on 47 members.

All available, previously done ECGs were also reviewed.

Echocardiograms were obtained on 39 members. HLA typing

was carried out on 28 members. Serum iron studies were done

on two, cardiac catheterization and endomyocardial biopsy

on three and electrophysiologic studies on one.

All current echocardiograms and ECGs were recorded

during the period June 1983 to December 1983. Studies were

obtained on all members for whom travel to the hospital was

not prohibitive. Because the familial pattern seemed to be one

of onset during late childhood (puberty) or young adulthood,

only a portion (nine young members) of the fifth generation

was evaluated.

The familial conduction system disorder was considered

to be present if sinoatrial node dysfunction, atrial arrhythmia

or both were documented by ECG. Pathologic sinus brady-

cardia was considered if the resting heart rate was less than 50

beats per minute and associated with other evidence of disease

(pauses longer than two seconds, junctional escape rhythms,

tachyarrhythmias or a combination or all of these). Evidence

for cardiomyopathy was defined echocardiographically by

chamber dilatation, especially when accompanied by systolic

dysfunction, or a suggestion of elevated right-sided heart

filling pressures based on abnormal echocardiographic dy-

namics of the inferior vena cava. 35 Echocardiograms (both

single and two-dimensional modes) were read blinded. HLA
typing was done using a Microwell cytotoxicity assay.

36

Results

Family “V”

Proband. The male proband (Figure 1, case IV- 11) pre-

sented at age 29 with residual neurologic deficits from a re-

cent cerebrovascular accident attributed to embolism of a left

atrial thrombus during atrial fibrillation. He showed the

Figure 1 .—Family tree of the "V” kindred.

34 THE WESTERN JOURNAL OF MEDICINE



FAMILIAL AUTOMATICITY-CONDUCTION DISORDER

tachycardia/bradycardia variant of sinoatrial conduction dis-

ease (“sick sinus syndrome”). Earlier evaluation at age 17

showed a junctional rhythm, with a rate of 55 beats per

minute, increasing to only 60 beats per minute with vigorous

exercise (Figure 2). Symptomatic paroxysms of atrial fibrilla-

tion were also observed, recurring at intervals of days to

months, for which he was treated with digoxin or /3-blockers.

Normal blood chemistry and thyroid function values, nega-

tive rheumatoid factor and antinuclear antibody titers, normal

plasma norepinephrine, epinephrine and dopamine levels and

normal arterial blood gas measurements were found. A chest

x-ray film (Figure 3) showed a globular, enlarged heart. An

Figure 2.—Electrocardiographic strips

show a slow junctional rhythm, typical of

findings in an affected young adult, such

as IV-8, IV- 1 1 . Leads I, II and V1t top to

bottom, are shown.
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FAMILIAL AUTOMATICITY-CONDUCTION DISORDER

echocardiogram showed four-chamber cardiomegaly, mitral

valve prolapse and probable tricuspid valve prolapse. A heart

catheterization showed a grossly dilated right side of the

heart. Filling pressures were elevated with a right atrial mean
of 10 to 12 mm of mercury and a pulmonary arterial capillary

mean of 10 to 15 mm of mercury. A myocardial biopsy spec-

imen was unrevealing except to exclude myocarditis. A de-

mand pacemaker was required for treatment of bradyar-

rhythmia and antiarrhythmic therapy (digoxin. quinidine)

and warfarin for tachyarrhythmia.

Overview of Family History

This family comprises 103 members over five generations

(Figure 1).

First generation. The patriarch was bom in 1862 in Ger-

many and immigrated to Utah where he married a woman
bom in 1871 who had emigrated from Switzerland. They

homesteaded in Wyoming. The woman was killed by a bull at

age 28. Because of a heart problem, the patriarch was placed

on digitalis therapy and died in his sleep at age 64. Presum-

ably, he manifested and transmitted the disorder.

The second generation consists of two men who have

died—one of pneumonia and heart failure at age 34 and the

other from a “heart attack” at age 79—and one woman, aged

88 (II- 1 ), affected by chronic atrial arrhythmias.

The third generation consists of eight men and one

woman, ages 48 to 64 years, including one killed in an acci-

dent at age 42, one with coronary artery disease and three

sons of II- 1 affected by the familial disorder (III-2, III-3 and

III-5)

.

Thefourth generation consists of 25 men and 17 women,
ages 11 to 40, including the proband and 4 other men (IV-6,

IV- 8, IV- 1 1 ,
IV-27 ancTlV-39) and 1 woman (IV- 13) affected

by the familial disease.

Thefifth generation consists of47 children, ages 2 months

to 18 years, 1 with William's syndrome (supravalvular aortic

stenosis), unrelated to family "V” disorder. The disorder has

not yet been confirmed in this generation, probably because of

its young age.

Special Studies

ECG findings (Figure 4, Table 1). Rhythm abnormalities

are essentially limited to the ten living members who were felt

to be affected (n = 8) or probably affected (n = 2). ECG eval-

uation included multiple recordings over several years in

seven and single ECGs at the time of study evaluation in

three. Rhythm findings were complex; in most cases, both

bradyarrhythmia and tachyarrhythmia had been present, and

affected members frequently had several abnormal rhythms

on serial recordings. Eight of the ten had evidence of sinus

node dysfunction, seven of ten had atrial tachyarrhythmias

and seven of ten had intraventricular conduction defects.

Whereas none of the other 37 members with ECGs had atrial

arrhythmia, 6 showed sinus bradycardia (less than 60 beats

per minute), which could be evidence of early sinoatrial node

dysfunction or more likely a normal variant. None of these

showed atrioventricular nodal dysfunction, but three had bor-

derline intraventricular conduction delay.

Figure 4.—Electrocardiographic findings displayed on family tree.
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FAMILIAL AUTOMATICITY-CONDUCTION DISORDER

TABLE 1 —Electrocardiographic (ECG) Findings*

Generation: II

ECG Abnormalities No. Tested: 1

III

6

IV

30
V
9

Total

46

Atrial Arrhythmias

Atrial tachycardia 2 2 4

Atrial fibrillation 1 3 4

Atrial flutter 2 2 4

SA Node Findings

Sinus arrhythmiaf 17 4 21

Sinus bradycardia! 7 1 8

Sinus pauses 2 2

Junctional rhythm 2 3 5

AV Node Dysfunction

1° AV block 3 3

2° AV block 0 0

3° AV block 0 0

Permanent Pacemaker 3 3

His/Purkinje System Dysfunction

IVCD 4 4

RBBB 2 2 4

LBBB 1 1

LAH 1 1 2

Miscellaneous

RAD! 8 2 10

Juvenile pattern! 4 4 8

LVH/voltage + ST-TA! 1 1 3 6 11

ST-T changes 1 4 2 7

High J point! 1 10 3 14

Peaked T waves! 1 8 9

PVC 3 3

AV = atrioventricular, IVCD = intraventricular conduction delay. LAH = left anterior hemi-

block, LBBB = left bundle branch block. LVH = left ventricular hypertrophy. PVC = premature

ventricular complex, RAD = right axis deviation, RBBB = right bundle branch block ST TA =
[secondary] ST segment and T-wave changes, 1° = first degree. 2° = second degree,

3°=third degree

‘A patient may have more than one finding.

tMay not always represent abnormality, especially in juvenile pattern.

Two members of the third and three of the fourth genera-

tion had documented junctional rhythms; two of the fourth

had sinus pauses. First-degree atrioventricular block, prob-

ably reflecting atrioventricular node dysfunction, was ob-

served in three of the fourth generation. Atrial tachycardia

was found in four members of the third (n = 2) or fourth (n =

2) generations, atrial fibrillation in four of the second (n = 1

)

or third (n = 3) generations and atrial flutter in four of the

third (n = 2) or fourth (n = 2) generations. Right bundle

branch block was found in four of the third (n = 2) or fourth (n

= 2) generations. Left anterior divisional block was found in

two (third generation, 1; fourth, 1) and complete left bundle

branch block in one (third generation). Other intraventricular

conduction variants were noted in four. Three members of the

fourth generation have permanent pacemakers (IV-8, IV-11,

IV-39).

Echocardiography. Findings in 38 echocardiographic

studies included myocardial abnormalities (chamber enlarge-

ment, dysfunction) in 6 and valvular abnormalities (prolapse)

in all 9 affected members studied (Figure 5, Table 2). Myo-
cardial abnormality appeared to be greater with increasing

age of members, affecting atria, then the right ventricle, then

(variably) the left ventricle. Five affected persons showed

Figure 5.—Echocardiographic findings displayed on family tree.
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FAMILIAL AUTOMATICITY-CONDUCTION DISORDER

enlargement of both atria and the right ventricle, the pattern

most typical of the familial cardiomyopathy; a variable de-

gree of valvular prolapse was also present. In two members
(third generation), moderate left ventricular enlargement and

dysfunction have also developed. Nine other members (fourth

generation) have valvular closure variants or prolapse; three

of these have manifested or suspected familial “V” disease.

Because closure variants or minor degrees of prolapse may be

commonly seen in the general population (an incidence of

about 20%, especially in women), 37
this finding may be too

nonspecific to be an early diagnostic marker of the familial

disorder.

HLA typing. Histocompatibility testing for the HLA-A,
-B and -C loci, located on chromosome 6,

36 were determined

for case 1 1 - 1 and 26 of her descendants older than 1 6 years . No
linkage could be established between HLA type and the fa-

milial disorder. Also, no linkage with ABO blood groups was

found.

Case Studies

Case II-1. This 88-year-old matriarch has had irregular

heart action associated with dyspnea and weakness since her

early 20s. A heart murmur has been noted for more than 40

years. ECGs from 1971 have shown atrial fibrillation, for

which she was given digitalis. Treatment has recently been

instituted for hypertension and heart failure. Echocardi-

ography shows pronounced biatrial enlargement, left ventric-

ular hypertrophy without substantial dilatation, mild right

ventricular enlargement and mild mitral and tricuspid valve

prolapse.

Case III-2. This 61 -year-old second son of II- 1 began

having palpitations and exertional dyspnea at age 17. Tachy-

cardia—for which he was treated with digitalis—and a “large

heart” were diagnosed at age 18 when a transient ischemic

attack occurred. A cerebrovascular accident with aphasia and

right-sided weakness occurred at age 37, and warfarin

therapy was begun. Heart failure developed at age 54, associ-

ated with a slow junctional rhythm (45 beats per minute), and

TABLE 2.—Echocardiographic Chamber Enlargement

Generation: II III IV V Total

Findings No. Tested: 1 4 24 9 38

Chamber Enlargement*

Right atrium 1 3 4f ... 8f

Right ventricle 1 3 3 ... 7§

Left atrium 1 3 2 ... 611

Left ventricle 2 1 ... 31

Valvular prolapse 1 3 9 ... 13#

'Patients could have more than one chamber enlarged

tAbnormal Inferior vena caval dynamics in 1 other, suggesting increased right atrial

pressure.

t4-Chamber area (n = 7); 35.3 ± 9 5 cm2
(22 to 46 cm2

), nl< 18 cm2
.

§Short axis dimension (n = 6): 47.2 ± 4.3 cm.

II 4-Chamber area (n = 6): 37.7 + 8.8 cm2
(22 to 48 cm2

), nl < 18 cm2
.

lEnd-diastolic dimension (n = 3): 62 0 ± 3.0 cm (59 to 65 cm), nl < 56 mm.
^Prolapse borderline (mild) in 6, mitral prolapse = 12, tricuspid prolapse = 5, aortic

prolapse = 1.

furosemide was added to the treatment regimen. Atrial flut-

ter-fibrillation was recorded on an ECG in 1942—together
with radiographic cardiomegaly—and again in 1959. Atrial

tachycardia with variable block, slow junctional rhythms,

atrial flutter with 4:1 block and left axis deviation have all

been noted at times since 1977 and left bundle branch block

since 1983. Echocardiography shows four-chamber car-

diomegaly with depressed left ventricular function (Figure 6)

and borderline mitral and tricuspid valve prolapse.

Case III-3. This 59-year-old third son of II- 1 noted the

onset of a fast, irregular heartbeat at age 13, associated with

dizziness, dyspnea and fatigue and exacerbated by exercise.

He was disqualified from military induction at age 20 because

of arrhythmia and a heart murmur. ECGs dating from 1955

have shown atrial fibrillation with a right bundle branch block

aberration. Symptomatic paroxysms of atrial fibrillation, for

which he has been treated intermittently with digitalis, quini-

dine and propranolol hydrochloride, recurred frequently be-

tween ages 20 and 50. Heart failure appeared in 1977; the

propranolol therapy was stopped and a regimen of furosemide

begun. Additional arrhythmias, recorded on ECGs since

Figure 6.—Com-
posite echocardiogra-

phic M-mode sweep,

patient 111-2, showing
moderate multicham-

ber cardiac enlarge-

ment (left atrium, left

ventricle and right

ventricle shown).
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1958, have included junctional rhythms (44 to 71 beats per

minute), atrial tachycardias with 1:1 (200 beats per minute)

and 2: 1 block (100 beats per minute) and atrial flutter, usually

with 4: 1 block (Figure 7). Echocardiography shows four-

chamber cardiomegaly and mitral valve prolapse.

Case III-5. The fifth son of II- 1, aged 48 years, first

experienced fast irregular heart action at age 13, associated

with dyspnea, lightheadedness and chest pain. Cardiologic

evaluation confirmed an abnormal (irregular) rhythm and a

heart murmur. Episodes of tachyarrhythmia occurred parox-

ysmally (three to four per week) until age 30, then became

constant. Therapy has included digitalis, (3-blockage and war-

farin. Electrocardiography shows atrial flutter with a slow

ventricular response and digitalis effect; an echocardiogram

shows biatrial and right ventricular enlargement, prolapse of

mitral, aortic and tricuspid valves and an aneurysm of the

interatrial septum.

Case IV-6. This 31 -year-old third son of III-2 presented to

medical attention at age 23 after a four-day episode of rapid

heart action associated with palpitation, dizziness, fatigue

and brief chest pain. An ECG showed atrial flutter with vari-

able block and incomplete right bundle branch block. He had

conversion to sinus bradycardia with first-degree block after

treatment with digitalis. Paroxysmal atrial flutter or fibrilla-

tion, lasting for several hours, has recurred every few

months, especially during periods of stress. A current ECG
shows sinus arrhythmia and first-degree block with incom-

plete right bundle branch block; an echocardiogram shows no

abnormalities.

Case IV-8. The fifth child of III-2 has noted bradycardia

for years but recently presented at age 22 with dizzy spells

three to four times a week. ECGs showed junctional rhythm

with rates of 36 to 44 beats per minute, with atrial ectopic

beats. A Holter monitor, however, showed episodes of sinus

arrest, with pauses of as long as 5.6 seconds (Figure 8). An
echocardiogram showed mild biatrial and right ventricular

enlargement and anterior mitral leaflet prolapse. Catheteriza-

tion was done and a permanent ventricular pacemaker placed.

A cardiac biopsy specimen showed nonspecific changes: mild

edema, myofibrillary loss and degenerative change. Serum

iron values were normal. An electrophysiologic study

showed absent atrial activity, increased atrial and ventricular

capture thresholds, a normal ventricular effective refractory

period (230 ms) and mildly increased filling pressure (right

atrial mean, 12 mm of mercury; pulmonary arterial capillary

mean, 14 mm of mercury).

Case IV-13. This 25-year-old daughter of III-3 first noted

lightheadedness, dizziness and exertional dyspnea at age 19.

ECGs over six years have shown sinus arrhythmia and brady-

cardia, with rates of 36 to 70 beats per minute. Prolapse of the

anterior mitral leaflet has been noted on echocardiography.

“Heart skips” occur with exercise, but no tachyarrhythmias

have yet been documented

.

Case IV-27. This 22-year-old son of III-5 has had rapid

but regular palpitations after exercise for six years. Sinus

arrhythmia and bradycardia (to 45 beats per minute) have

been recorded. Echocardiography shows slight right ventric-

ular enlargement. His present findings are also suspicious of

the disorder.

Case IV-39. This 26-year-old grandnephew of II- 1 ex-

hibits features of the familial disorder. Sinus bradycardia (50

to 60 beats per minute) and first-degree atrioventricular block

were first noted at age 1 1 . Subsequently, both bradyarrhyth-

mias and tachyarrhythmias were documented, for which he

was later treated with a permanent pacemaker (age 20) and

drugs. ECGs at age 13 showed junctional rhythm, 23 to 54

beats per minute and atrial tachycardia (rate 200) with vari-

able but relatively slow ventricular response (50 to 70 beats

per minute). An ECG at age 20 showed atrial flutter with 4:

1

block, right axis deviation and incomplete right bundle

branch block. Radiographic cardiomegaly has been present

since 1968. A heart biopsy specimen in 1971 showed no

abnormalities by light microscopy.

Discussion

Summary of Features of Family “V” Disease

The five generations of family “V” were found to have a

conduction system disorder traced through four generations;

members of the fifth generation are still too young (aged less

than 13 years) to evaluate disease expression. Presentation is

typified by the onset at ages 1 0 to 20 of sinoatrial dysfunction

.

Most commonly, pronounced sinus bradycardia is followed

by intermittent sinus arrest and junctional escape rhythms,

then atrial fibrillation, atrial flutter and sometimes atrial

Figure 7.—Slow atrial

flutter with variable

block, one of many
rhythms in patient 111-3

(retouched).

Figure 8.—A Holter

electrocardiographic

rhythm strip in patient

IV-8 shows a sinus

pause of 5.6 seconds

(retouched).

s
o
IT'

JANUARY 1986 • 144 • 1 39

.V31

pS_

HJ~

1V3

H
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tachycardia (usually with block). Tachyarrhythmias may rep-

resent escape rhythms or additional pathology; probably both

possibilities apply to family “V.” This disorder of automa-

ticity and conduction is similar to an early form of the sick

sinus syndrome, which includes bradycardia, tachycardia and

brady/tachycardia variants.
38

First-degree block and (usually

later) intraventricular conduction delay in several, however,

suggest additional involvement of the atrioventricular node

and the His-Purkinje system. The age distribution of findings

suggests that the conduction disease generally precedes car-

diac chamber enlargement, which involves the atria early on,

then the right ventricle and variably the left ventricle. Be-

cause echocardiographic observations are cross-sectional

rather than serial, the temporal progression in myocardial

involvement should be viewed as tentative. (Valvular pro-

lapse, generally mild, was an associated finding but appears

to be nonspecific, occurring in otherwise unaffected members

[fourth generation] )

.

Adverse sequelae of family “V” disease, in addition to

symptoms of the arrhythmias, include the possible need of a

permanent pacemaker, the possibility of arterial embolic

events at a young age and congestive heart failure after the

fifth decade. However, substantially decreased survival (as a

result of early sudden death or end-stage heart failure) before

age 60 does not appear to be a characteristic of this disorder.

Heredity and Nature of the Disorder

The observed inheritance pattern is consistent with an

autosomal dominant trait with incomplete penetrance and

variable expression. The age of clinical onset is typically 10

to 20 years, with earlier and more complete penetrance in men
than in women: 8/14 at-risk men (based on parental expres-

sion) with historical or ECG evaluation have manifested the

disorder (8/23 of all men) versus 2/8 at-risk women (2/7 older

than 20 years, 2/15 of all women).

The nature and site of the abnormal genetic locus is un-

known but is not linked to blood groups or to the HLA loci on

chromosome 6.
36 39 Limited pathologic evaluation (biopsy

material) in three affected younger members has been unre-

vealing except to exclude myocarditis or gross myocardial

pathology.

Several causes of familial disorders with features overlap-

ping those described here have been suggested, including

chronically increased vagal tone
28

;
genetically determined si-

noatrial node, atrioventricular node and His-Purkinje system

degeneration (compare Friedreich’s ataxia, Marfan’s syn-

drome, progressive muscular dystrophy, primary pulmonary

hypertension), 19 or a genetically determined conduction and

contractile myofiber degeneration due to a metabolic defect or

microvascular insufficiency. An associated defect in connec-

tive tissue causing valvular prolapse must also be consid-

ered.
37

Comparison With Literature Cases

The features of family “V” disease may be compared with

those reported in pertinent articles in the past decade or two.

Bacos and co-workers described a family of nine mem-
bers, representing three generations, who had congenital

atrioventricular junctional rhythms and paroxysmal atrial

tachycardia and atrial fibrillation presenting in the late 20s or

early 30s, later becoming chronic. 12
Inheritance was auto-

somal dominant. Chest x-ray films showed moderate car-

diomegaly, but right-sided heart pressures were normal.

Echocardiographic and histologic evaluations were not done.

Spellberg presented a family with sinoatrial node dysfunc-

tion manifested primarily in adulthood by sinus arrest with

atrioventricular nodal or ventricular escape rhythms. 19 Seven

members of three generations, ages 13 to 68, were affected.

Syncopal episodes occurred, associated with both brady-

cardia and runs of supraventricular tachycardia. Chronic

atrial tachyarrhythmia—that is, atrial fibrillation—as an

eventual maintenance rhythm and myocardial involvement

were not described, however.

Livesley and associates described a father and 13-year-old

son with prominent sinus bradycardia (to 42 beats per minute)

and first-degree atrioventricular block. 21 Two other children

had sinus bradyarrhythmia after Valsalva maneuvers, sug-

gesting an autosomal dominant pattern. Progression of this

mild conduction disorder was not described.

Williams and colleagues studied 20 members of two gen-

erations of a family with conduction abnormalities and atrial

myopathy. 6 Sinus bradycardia, first-degree atrioventricular

block, supraventricular tachycardias and, finally, stable junc-

tional bradycardias were noted. Right atrial pacing was un-

successful in one, in whom ventricular pacing was required.

These findings were attributed to a cardiomyopathy involving

the atria and supraventricular conduction system.

Waxman and colleagues described familial atrioventric-

ular block with sinus and atrioventricular node dysfunction in

5 of 28 members of a family spanning four generations.
24

All

five had cardiomegaly, but only one had heart failure. Pro-

gression of the disorder was not uniform but was manifested

by sinus bradycardia, atrial fibrillation, complete atrioven-

tricular block and intraventricular conduction delay. Epi-

sodes of ventricular tachycardia were observed in three. In

the one autopsied case, fibrosis of the sinoatrial and atrio-

ventricular nodes and proximal His bundle were observed

with sparing of cardiac muscle. Inheritance appeared to be

autosomal dominant with incomplete penetrance. The ages of

affected members were 50 to 70 years at diagnosis.

Caralis and Varghese described six of nine family mem-
bers (ages 3 and older) over three generations with sinus

bradycardia (38 to 40 beats per minute) and escape junctional

rhythms associated with lightheadedness and occasional syn-

cope. 28 Minimal cardiomegaly and no heart failure were

present. A persistent increase in vagal tone was one postulated

mechanism of sinoatrial node dysfunction.

Nordenberg and co-workers presented two siblings with

syncope at ages 12 and 17 associated with sinoatrial node

dysfunction with sinus bradycardia, sinus pauses and sinus

arrest.
26 A permanent pacemaker was required in one and an

embolic stroke occurred in the other (age 23).

Jacovella and associates reported electrophysiologic

studies in three siblings with a familial sinoatrial node dis-

order, two of whom required a pacemaker.
27 Three additional

members of the family (of 24 evaluated) had atrial or ventric-

ular arrhythmias. Autosomal dominant transmission with ex-

pressivity related to age was postulated. Similarly, Tan and

colleagues described a disorder of sinoatrial node function in

a father and twochildren. 31
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Conclusion

Although many families have been described over the past

two decades with sinoatrial node dysfunction and varying

degrees of atrioventricular node and His-Purkinje disease that

can be compared with the present family study, the size of the

“V” kindred, the temporal span of the observations (four to

five generations), the complex and variable rhythm features

and the more complete assessment of laboratory and myocar-

dial abnormalities (echocardiographically and invasively) are

of unusual interest in the familial “V” disease of automaticity

and conduction with associated mild cardiomyopathy. Future

additional observations to further define the pathophysiology

and biochemistry of the disorder will be of interest.

Addendum

Since submission of this manuscript, patient III-2 (age 61)

has died of a refractory ventricular tachyarrhythmia. Post-

mortem examination showed four-chamber cardiomegaly,

with advanced and diffuse histologic degenerative changes

throughout both the conduction system and myocardium.

Changes included cell hypertrophy with nuclear enlargement

and atypia, vacuolization and degeneration with cell dropout

and fibrosis and focal myocarditis. These changes were those

of an idiopathic cardiomyopathy and were nonspecific. Spe-

cial stains were not revealing.
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Clinical Medicine

Differentiating Pyogenic Arthritis From
Spontaneous Hemarthrosis in Patients

With Hemophilia
RICHARD T. ELLISON III, MD, and L. BARTH RELLER, MD, Denver

Pyogenic arthritis in patients with hemophilia is predominantly monoarticular, usually involving the

knee, is associated with hemophilic arthropathy and other predisposing factors for infection, is

mainly due to Staphylococcus aureus and carries serious morbidity. In patients with hemophilia, it

is associated significantly with fever, an increased leukocyte count, knee joint involvement and
possible predisposing factors for infection. Such patients presenting with unexplained fever ofmore
than 1°C(1.8 °F) and acute symptoms ofjoint inflammation should have an arthrocentesis.

(Ellison RT III, Reller LB; Differentiating pyogenic arthritis from spontaneous hemarthrosis in

patients with hemophilia. West J Med 1 986 Jan; 1 44:42-45)

in Denver. A questionnaire was mailed to all patients regis-

tered at the Mountain States Regional Hemophilia Center

(MSRHC).
Records of all patients with hemophilia admitted to UCH

during the period July 1980 to June 1982 were reviewed.

Charts from all hospital admissions and emergency room
visits that showed both a diagnosis of hemarthrosis and a

recorded body temperature were evaluated. Because a subset

of patients with hemophilia received almost all of their care at

UCH, in an attempt to limit skewing of data by this subset,

only the first ten visits meeting the selection criteria were

reviewed for each patient.

A computer search of medical literature from 1966

through 1984 was made for infectious arthritis and hemo-

philia. Statistical analysis was done with a one-way analysis

of variance and the x
2
test

.

Results

Frequency of Infectious Arthritis and Hemophilia

Among Patients Admitted to Hospital

Between 1952 and June 1982, 495 patients with hemo-

philia were admitted to the University of Colorado Health

Sciences Center among about 400,000 total admissions to this

institution. Three of these patients had pyogenic arthritis

during this period and a fourth patient with hemophilia and

pyogenic arthritis was admitted in December 1982. In the

period between July 1977 and June 1982, there were five

From the Infectious Disease Section, Veterans Administration Medical Center, and the Division of Infectious Diseases, Department of Medicine, University of Colorado School
of Medicine, Denver.

Submitted, revised, April 8, 1985.

This project was supported by the Veterans Administration Research Service.

Reprint requests to Richard T Ellison HI, MD, Infectious Disease Section (111 L), VA Medical Center, 1055 Clermont St, Denver, CO 80220.

Trauma, chronic arthropathy due to rheumatoid arthritis

or osteoarthritis and intravenous drug abuse have all been

considered risk factors for the development of pyogenic ar-

thritis.
1 "3 Although hemophilia is associated with frequent

hemarthroses, chronic arthropathy and the frequent use of

intravenous transfusions, only 1
1

patients with hemophilia

have been reported to have pyogenic arthritis.
4 " 15 Treatment

of two patients with hemophilia who had joint infections at

our hospital in a 19-month period suggested that pyogenic

arthritis might be an underrecognized complication of hemo-

philia. Our study was undertaken to describe the frequency of

pyogenic arthritis in patients with hemophilia, to characterize

the clinical features of these infections and to compare the

presentation of pyogenic arthritis with that of spontaneous

hemarthrosis in an attempt to define distinguishing character-

istics.

Patients and Methods

The medical records of the University of Colorado Hos-

pital (UCH) were reviewed for all patients discharged with

concurrent diagnoses of pyogenic arthritis and hemophilia,

rheumatoid arthritis or osteoarthritis. The period from 1952

through 1982 was reviewed for pyogenic arthritis and hemo-
philia and from 1977 through 1982 for the other conditions.

Reviews for pyogenic arthritis and hemophilia were similarly

carried out for the period 1972 to 1982 at the Rose Medical

Center, St Luke’s Hospital and Presbyterian Medical Center
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ABBREVIATIONS USED IN TEXT

MSRHC = Mountain States Regional Hemophilia Center

UCH = University of Colorado Hospital

episodes of pyogenic arthritis among 455 patients admitted

with rheumatoid arthritis and two episodes among 515 pa-

tients with osteoarthritis.

A review of the medical records between July 1977 and

June 1982 at three community hospitals found 14 patients

with hemophilia admitted among about 205,000 admissions;

one additional patient with hemophilia and pyogenic arthritis

was identified.

Frequency of Pyogenic Arthritis in Patients

With Hemophilia

Through the MSRHC, 180 patients with hemophilia were

identified and mailed questionnaires. There were 95 (53%)
respondents, of whom 77 (81%) had a history of hemar-

throses. Although many patients responded with only esti-

mates, those patients having had a hemarthrosis reported

more than 11,000 subjective hemarthroses, with a mean of

148 per patient (range 1 to 500). The mean age of the popula-

tion was 19.7 ± 1.5 (standard error of the mean) years (range

1.5 to 62 years) and the total years of life was 1,752. Two
patients in this population each had a single episode of pyo-

genic arthritis in a knee. These two patients and two addi-

tional patients who did not respond to the questionnaire were

known to have had pyogenic arthritis by the medical record

review. Of the patients with hemophilia, 20 reported having

had a total of 38 joint operations, none of which was associ-

ated with joint infection.

Comparison of Spontaneous Hemarthrosis and

Pyogenic Arthritis in Hemophilia

A review of the records of 38 patients with hemophilia

seen at UCH disclosed 32 outpatient and 35 inpatient encoun-

ters in 15 patients where the inclusion criteria of a chart

diagnosis of hemarthrosis and a recorded body temperature

were met. Many additional outpatient encounters occurred,

but in these instances a temperature was not recorded. These

hemarthrosis episodes were compared with the details of

eight cases of pyogenic arthritis in patients with hemophilia

reported in the literature and five Denver cases (one case of a

patient admitted to UCH has been reported previously 9 and

minimal clinical details are available for the other cases in the

literature).
4' 15 The general characteristics of each group are

noted in Table 1

.

The patients with spontaneous hemarthrosis were younger

than those with pyogenic arthritis (P< .01) but were compa-

rable in severity of hemophilia and prevalence of hemophilic

arthropathy. The distributions ofjoint involvement of hemar-

throsis in the inpatient and outpatient encounters were similar

and were also comparable to those of reported series.
16 They

differed significantly (P< .05), however, from the joint dis-

tribution of pyogenic arthritis, where the knee alone was
involved with infection in ten cases and the hip alone in an

additional case. Two of the patients with pyogenic arthritis,

one with a history of intravenous drug use, had simultaneous

involvement of multiple joints without evidence of endocar-

ditis. Aside from this patient using intravenous drugs, four

other patients with pyogenic arthritis each had a predisposing

factor for joint infection, including one each with a previous

joint aspiration and hemodialysis and two with prior total-

knee arthroplasties. None of the eight remaining infected pa-

tients had a readily identifiable explanation for the develop-

ment of pyogenic arthritis other than hemophilic arthropathy.

In comparison, a possible predisposing factor for infection

was identified in only two hemarthrosis encounters: a surgical

procedure in the involved joint three months before presenta-

tion in one patient and concurrent gonococcal urethritis in

another.

The duration of symptoms before evaluation in the pa-

tients with hemarthrosis was significantly shorter than the

time to presentation in the nine patients with pyogenic ar-

thritis where information was available (P< .0001). A com-

plete description of the involved joint typically was not

recorded in the hemarthrosis encounters, but all patients with

hemarthrosis had joint pain, 88% had joint swelling, 70%
had joint tenderness, 39% had joint warmth and 9% had joint

discoloration recorded. Where information was available, all

patients with pyogenic arthritis had pain, tenderness and

swelling of the involved joint.

The initial temperatures were comparable in the inpatient

and outpatient hemarthrosis encounters (36.8 + 0. 1 °C).

These temperatures were significantly lower than those ini-

TABLE 1 .—Pyogenic Arthritis and Spontaneous Hemarthrosis in Hemophilia

General Characteristics

Pyogenic Spontaneous

Arthritis Hemarthrosis

N=13 N-67
mean + standard error of the mean P

Age, years 32.5 + 4.1 22.7 ±1.8 <.01

Hemophilic arthropathy 11/11 8/14 >05
Joint distribution

Shoulder 3 5

<.05

Elbow 2 15

Wrist 5

Hip 1 4

Knee 12 23
Ankle 3 29

Predisposing factors for infection 5 2 <.001

Duration of symptoms before presentation, days . 3.8 ±0.5 1.4 ± 0.2 < .0001

Body temperature, °C 38.8 + 0.4 36.8 ±0.1 <.0001

Peripheral leukocyte count, per p\ . 12,532.0 ±1,825 7,900.0 ±580 <01
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tially recorded in patients with pyogenic arthritis where a

temperature higher than 38°C (100. 4°F) was noted within 12

hours of presentation in 9 of 1
1
patients for whom the temper-

ature was recorded (P< .000001).* The mean duration of

inpatient stay for patients admitted to hospital for hemar-

throsis was 4.8 + 0.5 days, and the peak in-hospital tempera-

tures were also lower than the initial temperatures in patients

with pyogenic arthritis (.P< .0001). Only one patient with a

hemarthrosis had an initial temperature higher than 38.0°C: a

6-year-old boy with both a knee hemarthrosis and a large soft

tissue hematoma of the arm. He had an initial temperature of

38.8°C (101. 8°F) and a peak in-hospital temperature of

39.4°C (102. 9°F). During an eight-day hospital stay, his

temperature was ascribed to his soft tissue hematoma, no

other cause was identified and his condition improved with

only supportive care. Three additional inpatients had peak

in-hospital temperatures of greater than 38.0°C: a 2-year-old

boy who was diagnosed as having Henoch-Schonlein pur-

pura; a 20-year-old man in whom nausea, vomiting, diarrhea

and fever developed on the third hospital day, and a 16-

year-old boy with both a soft tissue hematoma and an ankle

hemarthrosis in whom an unexplained self-limited fever de-

veloped on the second and third hospital days without any

additional symptoms.

The peripheral leukocyte count was significantly lower

(P< .001) in the 32 hemarthrosis encounters in which it was

measured than it was in the episodes of pyogenic arthritis

(Table 1). Only three patients with hemarthroses had a leuko-

cyte count higher than 10,000 per pi, and only one had a

leukocyte count higher than 12,500 per /d. This was the pa-

tient with the large soft tissue hematoma who had a leukocyte

count of 23,300 per /d. Synovial fluid leukocyte counts were

measured in six cases of pyogenic arthritis; the mean count

was 220,000 ± 60,200 per ^1.

Additional Features of Pyogenic Arthritis in Hemophilia

In 9 of the 13 episodes. Staphylococcus aureus was the

pathogen, and in a tenth Gram-positive cocci were seen on

Gram’s stain, although cultures of specimens taken while the

patient was on antibiotic therapy showed no growth. One
patient had infection with Streptococcus pneumoniae and the

two cases that occurred after total-knee arthroplasties were

due to Gram-negative bacilli (Enterobacter species in one

patient and both Pseudomonas aeruginosa and Escherichia

coli in the second).

The mean duration of symptoms before the diagnosis of

pyogenic arthritis was 5.4 ±0.8 days with a range of 2 to 10

days. Appropriate antibiotic therapy was used in the 12 cases

for whom information is available. Eight patients were

treated with surgical drainage and three patients with multiple

needle aspirations. While all the patients survived, significant

complications were noted in eight patients, including five of

the eight who had open drainage. Six patients had fever for

more than ten days and three patients had superinfection

{Pseudomonas species, E coli, group A Streptococcus py-

ogenes and Enterobacter cloacae) after open drainage. T\vo

patients had amputations and the two patients with the in-

fected total-knee arthroplasties had the implants removed.

*A temperature of 37.0°C (98,6°F) was used for this analysis for the one patient

with pyogenic arthritis in the literature who was “afebrile” at initial evaluation.'
5

Discussion

Although only 1
1

patients with hemophilia have previ-

ously been reported to have pyogenic arthritis, our finding of

5 patients (including 1 of these 1 1 reported cases) in one city

suggests that this is an important complication of hemophilia.

Data from a questionnaire sent to all persons with hemophilia

followed through the MSRHC suggest a frequency of two

episodes ofpyogenic arthritis per 1 ,752 years of life.

With the high frequency of hemarthroses seen in patients

with hemophilia, it seems unlikely that this alone contributes

to the risk of infection. This is supported by data in animals

showing that intraarticular injection of autologous blood does

not increase susceptibility to infection.
17 Analysis of our cases

and those previously reported indicates that pyogenic arthritis

tends to occur in an older population of persons with hemo-

philia in association with hemophilic arthropathy, thus sug-

gesting that chronic arthropathy is a contributing factor. If

this is the major pathogenic factor, then it is possible that its

incidence will increase in the future as the use of factor VIII

preparations allows longer life spans in patients with severe

hemophilia. 18

Pyogenic arthritis in our patients was comparable to other

series of nongonococcal septic arthritis in that the illness was

predominantly monoarticular, the knee was the most com-

monly affected joint and S aureus was the most frequent

pathogen. Although a predisposing factor for infection was

present in some of our patients, in more than half the only

apparent risk factor was hemophilic arthropathy. There were

not sufficient data to analyze the results of therapy in the

patients with hemophilia, but there was a high frequency of

complications. Of particular concern is the finding of

Gram-negative rod superinfection following open drainage in

three patients, a complication that has not been noted in any

patient in other recent series of cases of septic arthri-

jjg
1,2.10,19-24

The ability to rapidly diagnose pyogenic arthritis in pa-

tients with hemophilia is hindered by the frequent occurrence

of spontaneous hemarthrosis, an illness with comparably

rapid onset, joint distribution and local physical findings. In

comparing pyogenic arthritis and hemarthrosis encounters,

the findings of our study suggest that there is a subset of

patients with hemophilia presenting with the acute develop-

ment of articular pain and tenderness who may have a higher

frequency of joint infection, including those persons with an

otherwise unexplained fever of greater than 1 °C (38.0°C), an

elevated peripheral leukocyte count of more than 10,000 per

pi, possible predisposing factors for infection, knee-joint in-

volvement and hemophilic arthropathy. Additionally, the di-

agnosis of pyogenic arthritis should be considered in patients

who have prolonged joint symptoms that do not respond to the

standard therapy for hemophilic hemarthrosis. These clinical

characteristics are not of equal weight in distinguishing pyo-

genic arthritis from hemarthrosis. A recorded temperature of

higher than 38.0°C was atypical of cases of uncomplicated

hemarthroses, either at presentation or during their evolution,

whereas it was present early in almost all patients with pyo-

genic arthritis not receiving antibiotic therapy.

Arthrocentesis has been considered an unnecessary proce-

dure in the management of hemophilic hemarthrosis, as the

data obtained do not modify subsequent therapy and there is a

risk for increased bleeding or infection.
25

Yet, pyogenic ar-
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thritis in a patient with hemophilia carries a high morbidity

that might be lessened by an earlier diagnosis. 19 We feel that

in any such patient presenting with an acutely inflamed joint

and an otherwise unexplained fever of more than 1°C

(1.8°F), there should be strong consideration given to an

early arthrocentesis, particularly if there has been poor re-

sponse to standard hemarthrosis therapy or any other sugges-

tive characteristics of infection. In the absence of fever,

however, given the low ratio of infectious events to hemar-

throses, the other characteristics of pyogenic arthritis are not

adequately distinctive for infection, either alone or in combi-

nation, to justify doing an arthrocentesis. In such circum-

stances, they should serve as indicators for close observation

and follow-up. The clinical utility of these suggestions ideally

should be subjected to a prospective evaluation.

Addendum

Another patient with severe hemophilia A and pyogenic

arthritis has been admitted to UCH. The patient, a 34-

year-old man, presented with three days of fever to 39.5°C

(103. 1°F), chills and inflammation of the left elbow that had

not responded to an intravenous infusion of factor VIII. He
has hemophilic arthropathy of this joint and had had a Broviac

catheter in place for five months for venous access. Cultures

of specimens of blood and synovial fluid grew S aureus. The

patient has had open drainage of the joint and is currently

receiving intravenous antibiotic therapy.
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Clinical Medicine

Mammographic Detection of Early Breast Cancer
Ten Years’ Experience in a Community Hospital

FREDERICK R. MARGOLIN, MD, and MICHAEL D. LAGIOS, MD, San Francisco

Mammography is currently the most effective method for detecting early breast cancer. In one

community hospital during the decade 1974 through 1983, 35% of 415 cases of breast cancer

were discoveredby xeromammography alone, with a false-positive interpretation rate of65% and a
false-negative rate of 11.1 %. Mammography was responsible for detecting an increasing number
of smaller cancers with fewer axillary metastases. Such lesions have the most favorable five- and
ten-year survival rates. Much lower detection rates ofpreelinical breast cancer have been reported

from other community hospitals.

(Margolin FR, Lagios MD: Mammographic detection of early breast cancer—Ten years’ experi-

ence in a community hospital. West J Med 1986 Jan; 144:46-48)

Breast cancer will develop in 9% of American women in

their lifetime. Accumulating evidence suggests that the

previously stable rates of mortality from breast cancer can be

improved by early detection. Ten-year survival rates ex-

ceeding 95 % have been reported in patients with excised early

lesions.
1 - 2 Presently, mammography represents the most ef-

fective, accurate and reliable method for detecting breast

cancer in its early stages.

Mammography alone accounted for 41 .6% of all cancers

found in the joint American Cancer Society and National

Cancer Institute Breast Cancer Detection and Demonstration

Project.
3 Among the 3,557 cases of cancer discovered, 59%

of the noninfiltrating lesions were found by mammography
alone, as were 52.6% of minimal cancers (in situ carcinoma

and invasive malignant tumors of less than 1 cm in diameter).

For the benefits of early detection and improved survival

to reach the largest number of American women, community

hospitals and general radiologists must become widely and

actively involved in providing quality mammographic ser-

vices. While the efficacy of breast cancer detection programs

at academic and dedicated centers has been amply docu-

mented, reported experience at community hospitals has been

limited.
4 '8

Children’s Hospital of San Francisco is a 320-bed general

medical and surgical hospital oriented toward providing med-
ical care to women and children. A dedicated mammographic
machine was acquired in November i 973 and shortly there-

after a mammographic-pathologic data-collection program

was begun. Six general radiologists interpreted about equal

numbers of xeromammograms after each had attended an in-

structional course. Consultation among radiologists occurred

freely, particularly for interesting or problem cases. A
formal, uniform program for double reading examinations

was not used. Clinical information supplied by a referring

clinician or examination technologist was available in nearly

all cases. We report the cumulative experience during the ten

years from January 1, 1974, to December 31, 1983.

Mammographic-Pathologic Correlation

Mammographic examinations were done with a dedicated

breast-imaging unit (General Electric MMX) and the Xerox

125 processing system. Compression craniocaudal, recum-

bent contact mediolateral and tunnel (sponge lateral) projec-

tions were taken routinely. Except for breasts with prosthetic

implants, positive-mode xeroradiographic imaging was used.

A three-month trial of negative-mode xeroradiography was

abandoned in 1978 due to technologist and radiologist dissat-

isfaction. Additional aluminum filtration was added to the

unit in 1977 and 1979, so that midplane absorbed breast doses

were about 0.5 rads per exposure for the average 5- to 6-cm

compressed breast.

On a monthly basis, the mammograms of all patients un-

dergoing breast biopsy or mastectomy were reviewed and

correlated with surgical and microscopic pathology findings.

In 1974, a surgical pathologist (M.D.L.) initiated a compre-

hensive protocol to study all surgically removed breast tissue.

This included whole-breast specimen radiography, serial

subgross sectioning and radiography of individual specimen
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slices, followed by extensive histologic sampling with partic-

ular attention to areas appearing suspicious on specimen radi-

ographs.

Cases of particular interest or difficulty were reviewed at

monthly radiologic-pathologic correlation conferences at-

tended by pathologists, radiologists and mammographic tech-

nologists.

In all, 13,316 xeromammographic examinations were

done during the ten-year period. Most patients studied were

symptomatic. In the last five years of the decade, screening

mammograms constituted a progressively increasing propor-

tion ofexaminations.

Biopsy or mastectomy material was available for review

in 1,356 cases, including 415 of breast cancer. Table 1 pre-

sents comparative data for 16-month periods early and late in

the study decade. The histology of breast tissue of only pa-

tients with preoperative mammograms was included.

Although the number of mammographic examinations in-

creased between 1974 and 1983, an appreciable decrease in

examination volume occurred from 1976 through 1978,

largely related to the widespread public fear of radiation-in-

duced breast cancer. The number of breast biopsies done

increased progressively during the ten-year period. About a

third of such biopsies yielded breast cancer and this propor-

tion of biopsies with abnormal results (“positive”) remained

relatively stable throughout the decade. A more than sixfold

increase in cases of noninvasive breast cancer during the ten

years is notable. These cancer cases were typically those

found by mammographic examination.

Mammographic Versus Clinical Detection of

Breast Cancer

During the study decade, mammography alone was re-

sponsible for detecting 35% of 415 cases of breast cancer.

The increasing contribution of mammography to the overall

detection of breast cancer in our patients is presented in Table

2. The number of malignant lesions detected by mammog-
raphy alone increased from 14% in 1974-1975 to 41% in

1983, the tenth year of collecting data. Increasing observer

and technologist experience likely account for this progres-

TABLE 1 —Comparative Data at the Beginning and End of the

Study Decade

Results of Mammography 1974-1975 1982-1983

Patients examined .... . 1,144 2,064

Breast biopsies 87 198

Number of cancers . . . 29 71

Average size, mm ... . 40 20.5

Clinically occult, % . . . 14 41

Noninvasive, °/o 5 31

TABLE 2.—Detecting Clinically Occult Cancers

Year

Cancers Found

By Mammography Alone

Percent

1974-1975 . . 14

1976-1977 . . 27

1978-1980 . . 34

1982-1983 . . 41

TABLE 3.—Needle Localization of 317 Nonpalpable Lesions

Abnormality

Lesions

Localized

Number
Malignant

Number Percent

Suspicious calcifications . . 187 59 31.6

Discrete mass without calcifications . . . 44 10 22.7

Suspicious area without calcifications . . 86 21 24.4

TABLE 4. —Axillary Node Metastases in 415 Cases of

Breast Cancer

Occult Cancer, N = 145 Palpable Cancer, N=270
Patients Number (Percent) Number (Percent)

Nodes removed 51 (35) 197 (73)

Nodes positive 7 (14) 89 (45)

sive increase in the effectiveness of mammography in de-

tecting nonpalpable cancers.

Beginning in 1974, a needle-localizing technique was

used to guide the excision of mammographically suspicious

lesions. Standard 25-gauge needles are placed into a suspi-

cious area and 0.1 to 0.2 ml of methylene blue is injected

when the area is satisfactorily located. The patient is then sent

to the surgical suite with the needle taped in place. The sur-

geon can use both the position of the needle tip and the methy-

lene blue-stained tissue to guide excisional biopsy. Specimen

radiography is then routinely done to assess the adequacy of

tissue removal. This simple system has worked extremely

well and. although more complex and sophisticated localizing

systems have been described, we have not found them neces-

sary. With some experience, a typical localization procedure

is completed in 15 minutes with no significant patient discom-

fort.

The indications for and the results of 317 needle localiza-

tion procedures are given in Table 3.

Axillary Node Metastases

Malignant tumors detected by mammography alone were

considerably smaller than palpable lesions and were a third

less likely to have metastasized to axillary lymph nodes (Table

4).

Accuracy of Radiologic Diagnosis

Follow-up data allowing radiographic-pathologic correla-

tion were collected only for those patients undergoing surgical

biopsy or mastectomy at Children’s Hospital within four

months following a mammographic examination.

Mammographic interpretations were categorized as ma-

lignant or suspicious for cancer in 46.5% of 1,356 biopsied

cases. Benign diagnoses were rendered radiographically in

46.2%. Efforts to reach specific and unambiguous conclu-

sions were not always successful and indeterminate reports

comprised 7.3% of examinations.

A false-positive result occurs when a positive or suspi-

cious mammographic interpretation is reported and the find-

ings of a subsequent biopsy of the suspect area are benign.

These instances include mammographic findings that reflect

clinically palpable lesions and occult mammographic abnor-

malities in clinically negative breasts. Throughout the ten

!J.jA *

o'*.
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years of data accumulation, the number of false-positive inter-

pretations remained relatively stable at 65 % of breasts from

which benign tissue was removed at biopsy.

False-Negative Examinations—Missed Lesions

False-negative examinations are mammograms inter-

preted as benign that were obtained within four months of a

surgical diagnosis of breast cancer. This occurred in 58

(14%) of the 415 cases. Among these were 12 patients who
underwent a surgical procedure for benign disease and had an

isolated microscopic focus of duct or lobular carcinoma in

situ without calcification discovered in the surgical specimen.

If these lesions, which were not visible in retrospect and may
fall below the threshold of mammographic detection, are ex-

cluded, there were 46 palpable cancers undiagnosed by mam-
mography, for a false-negative rate of 11.1%. There was a

progressive decrease in false-negative mammographic inter-

pretations during the ten-year period from 20.5% in 1974 to

9.7% in 1983. As imaging equipment was unchanged during

this period, the improvement likely resulted from increased

experience among technologists and radiologists in doing and

interpreting mammographic studies. About a third of the er-

rors made were interpretive and, therefore, correctable.

These included mammographic lesions that were visible but

not identified and abnormalities that were described but mis-

takenly interpreted as benign. Of the remaining lesions

missed, many were small, superficially located and easily

palpable, but were not imaged or were obscured by adjacent

dense breast tissue, particularly in the retroareolar areas.

Deep lesions adjacent to the retromammary fascia and lesions

situated medially in the parasternal area and peripherally in

the axillary tail all were missed due to failure to image the

lesion. Oblique, angulated and other nonstandard projections

used by a technologist determined to image any palpable ab-

normality can decrease the number of lesions missed for this

reason. Noncalcified cancers in homogeneously dense breasts

and diffuse, infiltrative cellular lesions producing no desmo-

plastic tissue response often could not be identified on careful

retrospective review. These cancers fell below the threshold

of mammographic detectability for the imaging system used.

Magnification and grid techniques and increasing awareness

of the subtle mammographic signs of malignancy may reduce

the number of mammograms falsely interpreted as negative

among this group of lesions.

At the conclusion of the study decade, the hospital ac-

quired a new, dedicated mammographic machine capable of

grid and magnification film-screen and xeroradiographic im-

aging. Preliminary experience with this sophisticated equip-

ment has been positive. It is considered likely that more early

cancers will be identified in studies done with this equipment.

Discussion

The favorable impact of mammography upon the early

detection of breast cancer has been amply documented. 1 - 3 ' 910

Mammography is the only imaging technique with a proved

capability for detecting a clinically occult malignant lesion in

an early stage. The 29 Breast Cancer Detection Demonstra-

tion Project centers screened about 275,000 women nation-

ally between 1973 and 1980. Of the 3,557 cancers detected,

41.6% were found only by mammography. Dedicated mam-
mographic facilities and university centers have had similar

success in detecting occult breast malignancy.

Reports from community hospitals have been sparse, with

detection rates for nonpalpable cancers of 30% ,

5 2 1 % ,

4
5 % 6

and less than 3%. 7 8

In a recent survey of occult breast cancer detection in 1

1

community hospitals,
8 2,960 breast cancers were recorded in

tumor registries between 1975 and 1982. Only 68 of these

(2.3%) were detected mammographically, with no hospital

reporting a preclinical detection rate of more than 12.5% in

any of the years surveyed. These data suggest that the rate of

detecting early breast cancer in community hospitals can be

substantially improved. The acquisition of modem, dedicated

mammographic equipment by hospital radiology depart-

ments, and the education and training of hospital radiologists

are essential to this effort. Mammographic interpretive skills

and diagnostic accuracy can be improved by the establish-

ment of a process by which mammographic findings are regu-

larly and carefully correlated with the findings of gross and

microscopic pathology.

Awareness of the potential benefit of early breast cancer

detection and cooperative efforts among primary care physi-

cians, surgeons, pathologists and radiologists dedicated to the

improvement of breast cancer survival statistics in their com-

munity can extend this benefit to an increasingly larger

number ofwomen

.
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Radiologic Imaging Modalities, Including Magnetic

Resonance, for Evaluating Lymph Nodes
GEORGES C. DOOMS, MD, Brussels, and HEDVIG HRICAK, MD, San Francisco

Although lymphography may be more accurate in assessing the extent of abdominal and pelvic

Hodgkin’s lymphoma, computed tomography (CT) has similar or greater overall accuracy than

other imaging modalities in detecting malignant lymph nodes in the neck, chest, abdomen and
pelvis. In this early stage of magnetic resonance (MR) imaging, its depiction of nodes is apparently

mostly similar to that of CT. In addition, MR imaging shows the capacity to distinguish between

enlarged lymph nodes causedby acute inflammation and those causedby malignantprocesses.

(Dooms GC, Hricak H: Radiologic imaging modalities, including magnetic resonance, for evalu-

ating lymph nodes [Medical Progress], West J Med 1 986 Jan; 1 44:49-57)

Many reports have been published about the accuracy of

various radiologic imaging modalities— including

computed tomography, lymphography, ultrasonography,

gallium scanning, plain chest radiography, conventional to-

mography, excretory urography and cavography— in de-

tecting malignant lymph nodes in the neck, chest, abdomen

and pelvis.
1
"92

In this review we evaluate the accuracy, sensi-

tivity and specificity, advantages and disadvantages of the

various imaging modalities used for detecting malignant

lymph nodes. In addition, we discuss the present role of mag-

netic resonance (MR) imaging in the staging of malignant

diseases.

The Approach

A total of 92 published reports were reviewed to deter-

mine the mean sensitivity, specificity and overall accuracy of

each imaging modality in detecting malignant lymph nodes in

the chest, abdomen and pelvis. Only published reports with

histologic correlation were used.

The sensitivity, specificity and overall accuracy were de-

fined as follows:

. . . true-positives
sensitivity = 5

J true-positives + false-negatives

. _ . true-negatives
specificity — —
K 2 true-negatives + false-positives

,,
true-positives + true-negatives

overall accuracy = : r 7
J

total number ot tests

In calculating the sensitivity, specificity and overall accu-

racy, equivocal results in the reports were considered to be

true-negative or false-negative, depending on the histologic

findings.

The mean overall accuracy was determined by combining

all data from the same imaging modality and the same disease

into a single study. This yields the same result as a weighted

average of the individual studies. The same technique was

used to calculate the mean sensitivity and specificity.

In some cases, the data do not seem horizontal because it

was impossible to determine the values of the three measure-

ments (sensitivity, specificity and overall accuracy) from

some reports.

The role that MR imaging can play in the staging of malig-

nant disease (detecting malignant lymph nodes in patients

with lymphoma and carcinoma) was determined using the

findings of two previously reported retrospective studies of 84

and 86 patients.
93 - 94

The Findings

The mean overall accuracy, sensitivity and specificity of

the various imaging modalities used in the staging of lym-

phoma (Hodgkin’s and non-Hodgkin’s) and detecting carci-

nomatous nodes are given in Tables 1 through 4. Table 5

presents the ranges of the overall accuracy, sensitivity and

specificity from the different reports arranged according to

the type of disease and imaging modality.

Variability of the Overall Accuracy, Sensitivity and

Specificity From Various Reports and Need for

Determining the Mean Value

There are many reasons why the reported overall accu-

racy, sensitivity and specificity of imaging modalities vary so

greatly (Table 5). First, the criteria for diagnosing positive

lymph nodes differ from one report to another. In the case of

From the Department of Radiology. University of California. San Francisco, School of Medicine. Dr Dooms is now with the Universite Catholique de Louvain Faculte de

Medecine, Brussels.
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DETECTING LYMPH NODES

Second, the value of these measurements depends on the

type and stage of disease. One report, for example, shows that

lymphography and CT are less sensitive for the early than for

the advanced stages of disease (55.6% versus 80% and

44.4% versus 75%, respectively).
54 The fact that various

reports are based on either early or advanced stages, or both,

accounts in part for the great variability.

Third, the results depend on experimental variables, such

as the sensitivity of the equipment and the ability of a physi-

cian to do and interpret the examination. Older, more primi-

tive equipment had poor spatial resolution, and some
significantly enlarged lymph nodes were overlooked. Ultra-

TABLE 1 —Reported Accuracy of Various Imaging Modalities in Detecting Mediastinal Lymph Node Metastases From
Bronchogenic Carcinoma

Reports

Number
ot

Patients Imaging Modality

Sensitivity'

Percent

Specificity'

Percent

Overall

Accuracy'

Percent

De Meester et al, 1976 1

;
Shevland et al, 1978 2

;

Hirleman et al, 19803 123 Gallium scanning 62 ( 34/55 ) 75 ( 51/68 ) 69 ( 85/123)

Shevland et al, 1978 2
;
Hutchison and Mills, 19764

;

Faling et al, 1981 5
;
Osborne et al, 19826 218 Plain chest radiographs 54 ( 53/99 ) 92 (109/119) 74 (162/218)

Shevland et al, 19782
;
Hirleman et al, 19803

;

Osborne et al, 19826 126 Conventional tomography 66 ( 38/58 )
94

( 64/68 ) 81 (102/126)

Shevland et al, 1978 2
;
Hirleman et al, 19803

;

Faling et al, 1981 5
;
Osborne et al, 1982 6

;

Crowe et al, 1978 7
;
Underwood et al, 19798

;

Mintzer et al, 19799
;
Eckholm et al, 198Q10

;

Rea et al, 1981 11
;
Baron et al, 1982 12 442 Computed tomography 82 (143/175) 84 (223/267) 83 (366/442)

'See text for definitions of Sensitivity, Specificity and Overall Accuracy.

ABBREVIATIONS USED IN TEXT

CT = computed tomography

MR = magnetic resonance

computed tomography, for example, if the CT criterion for

diagnosing positive (malignant) lymph nodes on the basis of

size is placed at 12 mm or greater, there will be more false-

negative and fewer false-positive reports (resulting in in-

creased specificity but decreased sensitivity) than if the CT
criterion for positive lymph nodes is placed at 10 mm and

above.

TABLE 2 —Reported Accuracy of Various Imaging Modalities in Detecting Hilar Lymph Node Metastases From Bronchogenic Carcinoma

Reports

Number
ot

Patients Imaging Modality

Sensitivity'

Percent

Specificity'

Percent

Overall

Accuracy'

Percent

De Meester et al, 1976 1

;
Shevland et al, 19782

;

Hirleman et al, 1980' ... 95 Gallium scanning 71 ( 36/51 ) 59 ( 26/44 )
65

( 62/95 )

Faling et al, 1981 s
;
Osborne et al, 19826 ... 77 Plain chest films 59 ( 19/32 ) 84 ( 38/45 )

74
( 57/77 )

Shevland et al, 19782
;
Hirleman et al, 19803

;

Osborne et al, 19826
;
Mintzer et al, 19799

. . . . . . 129 Conventional tomography 83
( 59/71 ) 83 ( 48/58 )

84 ( 92/109)

Shevland et al, 19782
;
Hirleman et al, 19803

;

Faling et al, 1981 s
;
Osborne et al, 19826

;

Mintzer et al, 19799
;
Baron et al, 1982 12 .... ... 224 Computed tomography 70

( 72/103) 92 (111/121) 83 (170/204)

"See text for definitions of Sensitivity, Specificity and Overall Accuracy.

TABLE 3.—Reported Accuracy of Various Imaging Modalities in Detecting Lymph Nodes in the

Abdomen and Pelvis Involved By Lymphoma and Lymph Node Metastases

Reports

Number
ot

Patients Imaging Modality

Sensitivity'

Percent

Specificity'

Percent

Overall

Accuracy'

Percent

Kay and McCready, 1972 13
;
Turner et al, 1972 14

;

Moran et al, 1975 15
;
Rochester et al, 1977 16

501

(sites) Gallium scanningf 55 (136/248) 95 (240/253) 75 (353/472)

Goffinet et al, 1973 17
;
Baum et al, 196318

;

Abrams et al, 1968 19 111 Excretory urographvf 34 ( 38/111) Not reported Not reported

Moran et al, 1975 15
;
Rochester et al, 197716

;

Baum et al, 1963 18
;
Abrams et al, 196819

;

Dunnick and Javadpour, 1981 20 193 Cavographyf 49 ( 76/154) 82 ( 32/39 ) 63 ( 72/114)

Rochester et al, 1977 16
;
Tyrrell et al, 197721

;

Brascho et al, 197722
;
Frick et al, 197923

;

Burney and Klatte, 1979 24
;
Williams et al, 198025

;

Beyer and Peters, 198026
; Husband et al, 1981 27

;

Band et al, 197428
;
Hanks et al, 197229 463 Ultrasonography^ 75 (191/254) 87 (159/183) 80 (372/463)

'See text lor definitions of Sensitivity. Specificity and Overall Accuracy.

tReported results are for the whole body and for lymph nodes involved by lymphoma only.

tReported results are primarily for lymph nodes involved by lymphoma and lymph node metastases from testicular carcinoma.
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sonography can be difficult to do; lymphography and gallium

scanning can be difficult to interpret.

Fourth, the results vary also according to the number of

patients in each individual study (7 to 416 patients).

Because of the great variability of the reported overall

accuracy, sensitivity and specificity in the 92 individual re-

ports, the mean value (equivalent to a weighted average) was

used in comparing the various imaging modalities.

Accuracy of Various Imaging Modalities in

Detecting Lymph Nodes Involved By Lymphoma and

Lymph Node Metastases

Neck. Abnormal lymph nodes in the neck can be imaged

by ultrasonography, CT or both. Ultrasonography has limited

acoustic-beam penetration and cannot image the retropharyn-

geal space. CT has therefore become the primary imaging

modality for detecting, localizing and siting pathologic neck

lymph nodes. CT improves the diagnostic accuracy in de-

tecting abnormal lymph nodes in patients who have had sur-

gical treatment or irradiation.
95

It can show abnormal nodes

that are not clinically palpable, such as those in the high

lateral and retropharyngeal chains95 and those deep behind the

sternocleidomastoid muscle (nodes as large as 2.5 cm have

been missed clinically in that area).
96 CT can also reveal the

absence of cervical lymph nodes thought to be present clini-

cally.
97 With the intravenous administration of contrast mate-

TABLE 4—Reported Accuracy of Lymphography and Computed Tomography in Detecting Lymph Nodes in the Abdomen and
Pelvis Involved By Lymphoma and Lymph Node Metastases

Type of Disease Reported Reference Nos.

Number
of

Patients

Sensitivity'

Percent

Specificity'

Percent

Overall

Accuracy'

Percent

Lymphography

Hodgkin’s and non-Hodgkin’s lymphoma . . 15,17,19,28-41 2,111 84 (619/737) 89 (1,176/1,321) 85 (1,795/2,111)

Testicular carcinoma 20,42-54 644 74 (259/350) 91 ( 268/294 ) 82 ( 527/644
)

Other pelvic carcinomas 49,55-81 1,672 56 (311/551) 89 ( 877/986 ) 78 (1,305/1,672)

Prostate 55-71 811 56 (179/321) 84 ( 413/490 )
73

(
592/811 )

Uterine cervix 72-77 650 52 ( 82/159) 93 ( 330/356 )
81

( 529/650 )

Bladder 49,78 78 75 ( 15/20 ) 98
( 57/58 ) 92 ( 72/78 )

Endometrium 79 51 75 ( 12/16 ) 91
( 32/35 )

86 ( 44/51 )

Ovary 80 68 69 ( 20/29 ) 100 ( 39/39 )
87 ( 59/68 )

Type not designated 81 14 50 ( 3/6 ) 75 ( 6/8 )
64 ( 9/14 )

Computed tomography

Hodgkin’s and non-Hodgkin’s lymphoma . . 37-40,82-85 231 70 ( 57/82 )
90 ( 131/146 ) 81 ( 188/231 )

Testicular carcinoma . . 20,23-25,27,52-54,86 351 78 (153/195) 91
( 117/129 ) 83 ( 291/351 )

Other pelvic carcinomas 70,81,87-92 199 64 ( 51/80 ) 91 ( 108/119 ) 80 ( 159/199 )

Prostate 70,87-89 84 50 ( 17/34 ) 92
( 46/50 )

75 ( 63/84 )

Uterine cervix 87,90,91 33 94 ( 15/16 ) 82
( 14/17 ) 88 ( 29/33 )

Bladder 87,88,92 56 64 ( 9/14 ) 90 ( 38/42 )
84

( 47/56 )

Type not designated 81 26 63 ( 10/16 ) 100
( 10/10 ) 77

( 20/26 )

"See text tor definitions of Sensitivity, Specificity and Overall Accuracy.

TABLE 5.-Ranges of Sensitivity
,
Specificity and Accuracy From All 92 Reviewed Reports

Type of Disease Reported Imaging Modality Reported Reference Nos.

Range of

Sensitivity

Percent

Range of

Specificity

Percent

Range of

Overall Accuracy

Percent

Mediastinal lymph node metastases from Gallium scanning 1-3 50.0-75.0 26.7-93.3 37.5-78.7

bronchogenic carcinoma Plain chest radiographs . . 2,4-6 5.6-73.9 84.2-100 59.5-80.7

Conventional tomography 2,3,6 50.0-72.7 92.0-95.8 76.2-83.8

Computed tomography . . 2,3,5-12 28.6-95.8 46.4-100 42.9-97.7

Hilar lymph node metastases from Gallium scanning 1-3 51.7-100 50.0-65.2 57.7-77.8

bronchogenic carcinoma Plain chest radiographs . 5,6 52.9-66.7 82.0-85.0 71.4-77.1

Conventional tomography 2, 3, 6,9 70.6-96.6 72.2-100 76.2-95.0

Computed tomography . 2,3,5,6,9,12 56.3-83.3 75.0-100 78.6-95.0

Lymph nodes involved by lymphoma and Gallium scanning 13-16 16.7-79.3 93.5-100 62.9-88.4

lymph node metastases in the abdomen
and pelvis

Excretory urography . . . 17-19 28.6-54.5 Not reported Not reported

Cavography 15,16,18-20 43.3-75.0 33.3-100 46.2-69.1

Ultrasonography 16,21-27 50.0-100 57.1-94.1 70.8-91.7

Hodgkin’s and non-Hodgkin’s lymphoma Lymphography .... 15,17,19,28-41 13.3-100 56.0-100 58.5-95.7

Computed tomography . 37-40,82-85 33.3-100 75.0-100 68.8-90.3

Testicular carcinoma Lymphography 20,42,54 44.4-87.5 66.7-100 61.9-88.9

Computed tomography . . 20,23-25,27,52-54,86 14.3-93.5 80.0-100 58.8-96.6

Other pelvic carcinomas Lymphography 49,55-81 28.6-100 29.2-100 46.7-94.4

Computed tomography . 70,81,87-92 29.4-100 50.0-100 69.2-93.3

h £
fits

r^tn
r

1

.5>l

JANUARY 1986 144 • 1 51

Tnt’Vi'i

guoukj,



DETECTING LYMPH NODES

rial, which is always used to distinguish nodes from the

numerous branching neck vessels,
96 CT can sometimes show

capsular or extranodal extension oftumor. 95"97

Computed tomography also has severe limitations, how-

ever. The CT criterion for pathologic lymph nodes is based on

their diameter. But histologic examinations have shown that

neoplastic disease can be present in normal-sized lymph

nodes (false-negative) and that some enlarged lymph nodes

—

that is, those of reactive hyperplasia, tuberculosis and other

granulomatous diseases—are not necessarily malignant

(false-positive).
95-97 Mancuso and colleagues reported tenta-

tive criteria for distinguishing nodes enlarged by tumor from

“reactive” nodes or nodes enlarged by benign conditions.
96 97

These criteria need further validation.

Chest. Lymph nodes in the chest (mediastinum and hila)

are generally assessed by gallium scanning, plain chest radi-

ographs, conventional tomography and CT. Barium esopha-

gography , angiography and tracheography are no longer used

for the routine staging of lymphomas and carcinomas as they

detect abnormal lymph nodes only indirectly, by compression

or displacement of other structures.

The reported accuracy, sensitivity and specificity of gal-

lium scanning in detecting lymph node metastases from bron-

chogenic carcinoma (Tables 1 and 2) vary widely. This is due

to the difficulty of interpreting gallium scans. 2 The sensitivity

is poor (62% to 71%), as small lesions are missed. 98 The

specificity of gallium scanning varies. Many false-positive

findings result from the nonspecific uptake of the radiophar-

maceutical by benign inflammatory lymph nodes 14 98 and

even by normal tissues. All of these limitations contribute to

the poor overall accuracy (65 % to 69% ) of gallium scanning.

The data from Tables 1 and 2 comparing plain chest radi-

ography, conventional tomography and CT show that plain

chest radiography is the poorest method for detecting lymph

node metastases in the mediastinum and hila (overall accuracy

is 74% for both).

In the mediastinum, conventional tomography and CT
have about the same overall accuracy for detecting malignant

nodes (81% versus 83%), but conventional tomography is

less sensitive (66% versus 82%) because lymph nodes must

be large enough to displace mediastinal landmarks before

they are detected by conventional tomography. Although con-

ventional tomography is more specific (94% versus 84%),
the sensitivity of CT makes it the best technique for detecting

malignant mediastinal lymph nodes.

For hilar lymph notes, conventional tomography (using a

55-degree oblique projection) and CT have the same overall

accuracy (84% versus 83%). Despite the greater sensitivity

of conventional tomography (83% versus 70%), CT still

seems to be the primary imaging modality for detecting malig-

nant hilar lymph nodes for two reasons: It shows the relation-

ships between the mass and hilar vessels and bronchi more
clearly and it can also depict abnormal posterior hilar lymph

nodes. In the staging of bronchial carcinoma, CT can at the

same time show mediastinal extension of a hilar mass and

mediastinal lymph node metastases. Further, one recent study

showed that conventional tomography is not more sensitive or

specific than CT. 99

CT has the same limitations for detecting malignant lymph
nodes in the chest as in the neck, the CT criteria being based

on size.

Abdomen and pelvis. CT is the most sensitive imaging

technique for detecting malignant mesenteric lymph nodes,

despite its relatively large number of false-negative diagno-

ses.
100 Barium studies are not sensitive; in one study, results

of barium examinations were abnormal in only three out of

seven lesions proved by CT examinations. 100 Lymphography
cannot opacify mesenteric lymph nodes.

Figure 1.—Computed tomography (CT) and magnetic resonance (MR) imaging of cervical lymph nodes. Left, A contrast-enhanced CT
examination of the neck, showing a large cervical lymph node (LN) on the right side. The mass and surrounding structures (sternocleidomastoid
muscle [M] and vessels [curved arrows]) exhibit about the same intensity Middle and Right, MR images at the same level as the CT image,
showing two different combinations of imaging parameters: Middle, relaxation time (TR) = 0.5 sec and echo time (TE) = 28 ms; Right, TR = 1 .5

sec and TE = 28 ms. MR imaging shows the cervical lymph node (LN) with more contrast resolution than CT. The best discrimination of the lymph
node from fat is obtained with a short TR (Middle). Differentiation of lymph node from muscle (M) is best with a long TR (Right). There is excellent

contrast between lymph node and vessels, which always appear dark, no matter which TR or TE is used (Middle and Right). In all projections,

right is on viewer's left.
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Many imaging techniques are used to detect malignant

lymph nodes in the rest of the abdomen and in the pelvis

(Tables 3 and 4). The overall accuracy of gallium scanning for

imaging malignant lymph nodes is higher in the abdomen than

in the chest (75% versus 65% and 69%). but gallium scanning

has the same disadvantages here as in the imaging of the chest:

a high rate of false-negative results, resulting in poor sensi-

tivity (Table 3). Excretory urography and cavography are no

longer used because of their poor sensitivity (34% and 49%,
respectively). These two techniques provide only indirect evi-

dence of enlarged lymph nodes and can only indicate bulky

adenopathies. They give no more information than lymphog-

raphy or CT.

Ultrasonography (Table 3) and CT (Table 4) have about

the same overall accuracy, sensitivity and specificity for de-

picting abnormal abdominal lymph nodes. The two tech-

niques have a common limitation, the criterion for pathology

being based on lymph node size. Ultrasonography has addi-

Figure 2.—Computed tomography (CT) and magnetic resonance

(MR) imaging of mediastinal and hilar nodes in a patient with meta-

static adenocarcinoma from an unknown primary site. Top, A con-

trast-enhanced CT examination at the level of the subcarinal space:

subcarinal lymph nodes (LN) can be differentiated from the de-

scending aorta (A) and the bronchi (curved arrows). Hilar lymph

nodes are shown on the left side (straight arrow). Bottom, An MR
image at the same level as the CT scan (relaxation time =2.0 sec and

echo time = 28 ms). The subcarinal lymph nodes are better differenti-

ated from the vessels (descending aorta and heart). Furthermore, MR
depicts bilateral hilar lymph nodes because of the excellent contrast

between hilar vessels, bronchi (open curved arrows) and lymph

nodes. In all projections, right is viewer’s left.

tional limitations. It is less precise in detecting lymph nodes

smaller than 2 cm in diameter22 25 and bowel gas often makes

it difficult to obtain adequate scans of the lower abdomen and

pelvis.
27

In one study, 18 of the 23 false-negative results were

of abnormal iliac lymph nodes. 26 The reported ultrasonogra-

phic results are mostly of retroperitoneal lymph nodes in-

volved by lymphoma and retroperitoneal lymph node

metastases from testicular carcinoma—two conditions that

usually produce bulky adenopathies—and, therefore, re-

ported results are weighted in favor of this modality. Ultra-

sonography is also difficult to do on obese patients because the

abundance of subcutaneous and mesenteric fat greatly attenu-

ates the sound beam. Other areas are difficult to evaluate by

ultrasonography, such as the high retrocrural space.

The two principal techniques used currently to evaluate

lymph nodes in the abdomen and pelvis are lymphography

Figure 3.—Computed tomography (CT) and magnetic resonance

(MR) imaging of mediastinal lymph nodes in a patient with oat cell

carcinoma of the lung. Top, A CT examination at the level of the right

pulmonary artery (PA) shows a lymph node (LN) in the subcarinal

space that is readily differentiated from the main bronchi (open curved

arrow). Solid curved arrow = azygos vein. Bottom, An MR image at

the level of the left pulmonary artery (PA) (relaxation time = 0.5 sec

and echo time = 28 ms). The subcarinal lymph node (LN) is well

shown and differentiated from the main bronchi (open curved arrows),

mediastinal fat, azygos vein (solid curved arrow) and left pulmonary

artery. In all projections, right is viewer’s left.
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and CT (Table 4). The overall accuracy of lymphography for

showing lymph nodes involved by lymphoma in these regions

is slightly better than that of CT (85% versus 81%). The

sensitivity of lymphography is significantly greater than that

of CT (84% versus 70%). This may be due to the ability of

lymphography to show Hodgkin’s disease in lymph nodes

considered normal by CT. As many as 10% of involved lymph

nodes in Hodgkin’s disease are either of normal diameter or

only minimally enlarged.
101 This assumption has been chal-

lenged,
102 but the fact that lymphography is better than CT in

this disease seems to be confirmed by the results ofCT studies

that comprised only patients with Hodgkin’s disease.
37 84 The

results are worse than those of other CT studies of only pa-

tients with non-Hodgkin’s lymphoma.

Lymphography and CT have about the same overall accu-

racy (82% versus 83%), specificity (91% for both) and sen-

sitivity (74% versus 78%) in showing lymph node metastases

from testicular carcinoma. The overall accuracy (78% versus

80% ) and sensitivity (56% versus 64%) of lymphography and

CT are also comparable in showing lymph node metastases

from other pelvic carcinomas. Both are less accurate and less

sensitive than in depicting lymph node metastases from testic-

ular carcinoma because nodes involved by pelvic carcinomas

are generally only minimally enlarged or show only micro-

scopic involvement. The specificity of the two methods in

detecting lymph node metastases from testicular carcinoma

and from other pelvic carcinomas is almost the same. CT can

show pathologic lymph nodes in areas not depicted by lym-

phography and can show enlarged lymph nodes extensively

replaced with tumor that do not fill with lymphographic con-

trast material. Therefore, CT is better for delineating the true

extent, size and location of pathologic lymph nodes in the

abdomen and pelvis. It can often also assess the state of other

abdominal organs that may be affected, such as the spleen and

liver. CT seems to be the best technique for planning radiation

therapy and for the follow-up of patients.

Figure 4.—Computed tomography (CT) and magnetic resonance (MR) staging in a patient with rhabdomyosarcoma. A and B, A contrast-en-

hanced CT examination of the upper abdomen: multiple retroperitoneal, retropancreatic, retrocrural and celiac lymph nodes (LN) are shown but

the contrast between lymph nodes and surrounding structures (liver [L], pancreas [P], vessels [curved arrows] and diaphragmatic crura [straight

arrows]) is very poor. C and D, MR images at the same level as A and B (relaxation time = 2.0 sec and echo time = 56 ms). The lymph nodes

mentioned above are also shown but are better differentiated from the normal surrounding structures. Unlike CT, MR shows an important

involvement of the hepatic hilum by lymph nodes (D) and a metastasis (M) in the right posterior hepatic lobe (D). In all projections, right is viewer's

left.
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The striking difference between lymphography and CT is

in the criteria used to determine lymph node pathology. Lym-
phography assesses the internal structure of the node; CT
assesses the lymph node size.

False-positive findings with lymphography are un-

common, but in some instances it is difficult to make a differ-

ential diagnosis merely from altered internal structure of

lymph nodes (filling defects). These can be due to tumor

deposits or to other conditions such as fatty degeneration and

postinflammatory scars. The technique, however, can usually

differentiate reactive hyperplasia from tumor deposits.

False-negative findings in lymphography are mainly caused

by microscopic metastases (which cannot be detected by any

imaging modality) and by nonopacification by routine bipedal

lymphography of internal iliac, presacral, mesenteric, high

retroperitoneal and retrocrural, renal, splenic and hepatic

hilar lymph nodes. The primary drainage route of testicular

carcinoma also cannot be opacified by bipedal lymphog-

raphy. Many techniques are used to improve these false-nega-

Figure 5.—Computed tomography (CT) and magnetic resonance

(MR) imaging of retroperitoneal lymph nodes (LN) in a patient with

ovarian carcinoma. Top, A contrast-enhanced CT at the level of the

kidneys. The fatty planes between the aorta and the inferior vena cava

(curved arrows) are obscured by a soft tissue mass but the distinction

between this mass, the two great vessels and the pancreas (P) is

poor. Bottom, An MR image at the same level as the CT scan (relax-

ation time = 2.0 sec and echo time = 56 ms). The left aortic and aorto-

caval lymph nodes are well shown and better differentiated from the

aorta and the inferior vena cava, the pancreas and mesenteric ves-

sels. In all projections, right is viewer’s left.

tive results, such as direct testicular lymphography or

percutaneous biopsy of the lymph nodes after lymphography.

False-positive results with CT are caused by enlargement

of lymph nodes by conditions other than tumor deposits, such

as reactive hyperplasia or inflammatory conditions. In some

instances, false-positive readings are due to the difficulty in

differentiating malignant lymph nodes from normal tissues

(such as vessels, fluid-filled bowel loops, diaphragmatic

crura and psoas minor muscle) and from other pathologic

conditions (such as lymphoceles, retroperitoneal fibrosis,

perianeurysmal fibrosis and congenital abnormalities of the

inferior vena cava). False-negative readings by CT involve

normal-sized lymph nodes containing tumor.

If lymphadenopathy is widespread—that is, ifCT findings

are positive for abnormal lymph nodes—no further imaging

procedures are undertaken. In some instances, biopsy of the

enlarged lymph nodes is done to avoid any false-positive CT
diagnoses. In patients with normal or equivocal CT findings,

the protocol for staging is controversial. Some investigators

then do lymphography because it can show tumor deposits in

normal-sized lymph nodes. 20 103 Others report that lymphog-

raphy and CT are not complementary 53 - 54 and, therefore, a

lymphadenectomy is preferentially done because it remains

the only accurate staging modality. 54 - 89

The Present Role ofMR Imaging as a Staging Modality in

Detecting Malignant Lymph Nodes

Magnetic resonance imaging will probably play an impor-

tant role as a staging modality in the detection of malignant

lymph nodes. It has excellent soft-tissue contrast resolution

and it can distinguish malignant lymph nodes from normal

and abnormal surrounding tissue, such as fat, muscle, vessels,

adult thymus, thyroid, diaphragmatic crura and lympho-

celes.
93

It also appears that the intrinsic relaxation measure-

ments (spin-spin, or T2, and relative spin density) for acute

inflammatory nodes differ from those for malignant lymph

nodes. 94 Because MR imaging currently has low spatial reso-

lution, however, it cannot show tumors in normal-sized

lymph nodes. MR imaging can also play an important role in

the follow-up of patients with surgical clips. Surgical clips do

not affect the MR imaging, while they degrade CT scans.

In the neck, MR imaging can depict adenopathies not

detectable by CT, such as a node near a nasopharyngeal carci-

noma. 93 Depicting blood vessels without the use of contrast

media is an additional advantage of MR imaging. With CT,

unopacified blood vessels are often difficult to distinguish

from lymph nodes (Figure 1). Therefore, MR imaging might

improve the sensitivity by decreasing the number of false-neg-

ative results. MR imaging can differentiate enlarged acute

inflammatory lymph nodes from enlarged malignant nodes, 94

thereby increasing the specificity. MR imaging gives fewer

false-negative and false-positive results than CT in imaging

the neck, suggesting its greater overall accuracy in detecting

lymph nodes involved by lymphoma and lymph node metas-

tases in this region.

MR imaging can depict abnormal hilar lymph nodes better

than CT (Figures 2 and 3)
93

;
therefore, it can decrease the

number of false-negative results and improve the sensitivity.

Furthermore, the ability of MR imaging to distinguish some

types of inflammatory lymph nodes from enlarged malignant

lymph nodes improves specificity.
94
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At present, MR does not approach the results of CT in

imaging mesenteric lymph nodes because of its longer im-

aging time and the mesenteric and bowel motion in several

directions.

In the abdomen and pelvis, MR imaging has the same

advantages as CT in showing the true extent, size and site of

abdominal lymph nodes and the involvement of other organs

(Figure 4).
93 Like CT, MR imaging can show adenopathies in

areas not routinely opacified by bipedal lymphography and it

can show lymph nodes totally replaced by tumor. At the

present time, MR imaging cannot detect microscopic metas-

tases or those in normal-sized lymph nodes because of poor

spatial resolution. Two previous studies have shown that MR
imaging can distinguish abnormal lymph nodes from retro-

Figure 6.—Computed tomography (CT) and magnetic resonance
(MR) imaging of retroperitoneal lymph nodes in a patient with non-
Hodgkin's lymphoma. Top, A contrast-enhanced CT at the level of the

aortic bifurcation showing several retroperitoneal lymph nodes (LN)
that displace the two ureters (straight arrows) but cannot be readily

distinguished from the great vessels (solid curved arrows). Bottom,
An MR image at the same level as the CT scan (relaxation time = 2.0

sec and echo time = 28 ms). The retroperitoneal lymph nodes are

shown with better contrast resolution than with CT, and there is clear

differentiation between lymph nodes and great vessels. MR shows
the presence of an enlarged left gonadal vein (open curved arrow) and
of lymph nodes between the right psoas muscle and lumbar column.
The two ureters cannot be readily identified, however. In all projec-

tions, right is viewer's left.

peritoneal tissue such as vessels, diaphragmatic crura and

muscles (Figures 4, 5 and 6) and from some other disease

conditions, such as lymphoceles. 93 - 94
It can also differentiate

acute inflammatory lymph nodes from those involved by lym-

phoma or metastatic deposits. It appears, therefore, that MR
imaging can improve the sensitivity and specificity and thus

the overall accuracy of the detection of adenopathies in the

abdomen and pelvis over those accomplished by all other

imaging modalities, including CT.
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Clinicopathologic
Conference

Fever and Pancytopenia in an Alcoholic Patient
Discussants:

PETER BARNES, MD; EDWARD De LEONARDIS, MD; DONALD FEINSTEIN, MD;

PARAKRAMA CHANDRASOMA, MD, and JOHN M. LEEDOM, MD

An edited transcript of Medical Grand Rounds held at the Los Angeles County-University of Southern California

Medical Center, Los Angeles, on September 26, 1984. David A. Goldstein, MD, Associate Professor of Medicine,

is the coordinator of these conferences. This conference was edited by Drs Goldstein and Barnes.

Peter Barnes, md:* A 60-year-old man was brought to

Los Angeles County-University of Southern California

(LAC-USC) Medical Center by friends, who noted him to be

very feeble and unable to care for himself. The patient had had

increasing generalized weakness and an unspecified amount

of weight loss over the preceding several months. He reported

fever of one week’s duration without chills, night sweats or

localizing symptoms of infection

.

In 1983 a prostate biopsy done in Florida showed well-dif-

ferentiated adenocarcinoma. The tumor had not been staged

or treated, and he had no recent symptoms of urinary obstruc-

tion, hematuria or bone pain.

He had a 5-year history of stable exertional angina and a

14-year history of posttraumatic seizures that were well con-

trolled with medication. Glaucoma had been present for two

years. He had consumed a quart of wine a day for 30 years and

smoked one pack of cigarettes per day for 35 years. His

medications were phenytoin (diphenylhydantoin), 200 mg
twice a day; pilocarpine eyedrops, and nitroglycerin tablets,

taken sublingually as needed. There were no known allergies.

On admission, the patient was cachectic but in no acute

distress. The blood pressure was 140/100 mm of mercury,

pulse 1 14 beats per minute, respirations 24 per minute and

temperature 40.3 °C (104.6°F). There were white plaques on

the hard palate and inferior aspect of the tongue. The mucous

membranes were dry. Shotty submandibular nodes were

noted. The neck was supple. Cardiac and lung examinations

showed no abnormalities. The abdomen was soft with no

organomegaly. The prostate was normal in size and consis-

tency, and the stool was heme-negative. The patient was
drowsy but arousable and was fully oriented. There were no

focal neurologic signs.

*Chief Resident. Department ofMedicine, USC School of Medicine.

The hemoglobin was 10.4 grams per dl, the mean corpus-

cular volume 93 cu microns. The leucocyte count was 2,000

per^l with 80% segmented neutrophils, 2% band forms, 10%
lymphocytes, 7% monocytes and 1% eosinophils. The
platelet count was 91,000 per /d. The peripheral blood smear

showed normochromic, normocytic erythrocytes and leuco-

cytes with toxic granulation. The platelet morphology was

normal

.

Serum electrolytes were as follows: sodium 139, potas-

sium 3.8, chloride 1 13 and bicarbonate 20 mEq per liter. The

blood urea nitrogen (BUN) and serum creatinine levels were

53 and 1.2 mg per dl, respectively. Total protein was 7.7

grams per dl and albumin 3.7 grams perdl. The serum alanine

aminotransferase (ALT) was 40 units per liter and the aspar-

tate aminotransferase (AST) 97 units per liter. Lactic dehy-

drogenase (LDH) and alkaline phosphatase levels were 538

and 46 units per liter, respectively. The total bilirubin was 0.6

mg per dl and the prothrombin time 137% . The acid phospha-

tase was 0.5 units per liter (normal. 0 to 0.8).

Analysis of urine showed trace proteinuria and micro-

scopic examination showed one to three erythrocytes, occa-

sional leucocytes and occasional bacteria per high-power

field.

A radiograph of the chest showed hyperinflation with

bullous changes, bilateral apical pleural thickening and a

granuloma in the right lateral lung zone. An arterial blood gas

determination made while the patient was breathing 3 liters of

oxygen by nasal cannula showed a pH of 7.48, oxygen pres-

sure of 93 torr, carbon dioxide pressure of 24 torr and a

bicarbonate of 18 mEq per liter. An electrocardiogram

showed evidence of an anteroseptal myocardial infarction,

age indeterminate.

Ampicillin and gentamicin sulfate were administered in-

travenously for a presumed bacterial infection. The patient

(Barnes P. De Leonardis E, Feinstein D, et al: Fever and pancytopenia in an alcoholic patient—LAC-USC Medical Center, Los Angeles [Clinicopathologic

Conference], West J Med 1986 Jan; 144:58-62)

Reprint requests to David A. Goldstein, MD, LAC-USC Medical Center. 1200 North State Street, Room 7900, Los Angeles, CA 90033.
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FEVER AND PANCYTOPENIA

ABBREVIATIONS USED IN TEXT

AIDS = acquired immunodeficiency syndrome

ALT = alanine aminotransferase

AST = aspartate aminotransferase

BUN = blood urea nitrogen

LAC-USC = Los Angeles County-University of

Southern California

LDH = lactic dehydrogenase

was hydrated with normal saline and given nystatin tablets for

oral candidiasis. Indirect ophthalmoscopy showed no can-

didal lesions. Blood and urine cultures were negative. A
lumbar puncture was initially refused and was done on the

fifth hospital day. The opening pressure was 120 mm of

water. The glucose value was 67 mg per dl, with a serum

glucose level of 109 mg per dl, and the protein was 25 mg per

dl. There were 220 erythrocytes per /A and no leucocytes.

There was no xanthochromia. Skin tests for coccidioidin,

mumps and purified protein derivative (5 tuberculin units)

were negative. The reticulocyte count was 0.1%. The serum

iron and total iron-binding capacity were 70 and 234 gg per

dl, respectively.

During the first six days of hospital stay, his daily max-

imum temperatures remained as high as 40.6°C (105.0°F).

The hemoglobin fell to 8.2 grams perdl with hydration, while

the leucopenia and thrombocytopenia persisted. Endoscopy

showed whitish linear plaques in the lower esophagus and the

biopsy specimen showed ulceration with pseudohyphae and

yeast forms consistent with candidiasis. Antibiotic therapy

was discontinued and a regimen of amphotericin B was

started. The patient defervesced over the next two days and

was afebrile on the ninth hospital day. The amphotericin B
therapy was discontinued because the serum creatinine level

had increased to 2.5 mg perdl. The alkaline phosphatase level

rose to 1 17 units per liter (normal less than 1 10) and the serum

total protein and albumin values fell to 5.5 and 2.5 grams per

dl, respectively. The bilirubin and aminotransferase levels

were unchanged from admission.

Daily fever spikes as high as 40.6°C (105.0°F) recurred

and persisted despite the reinstitution of amphotericin B
therapy. Blood and urine cultures were again negative and the

antinuclear antibody titer was less than 1 : 20. The hemoglobin

fell further to 7.0 grams per dl, the leucocyte count remained

at 2,200 per/d but a left shift developed, with 65% segmented

neutrophils and 12% band forms; the platelet count fell

steadily to 25,000 per /d. The alkaline phosphatase and LDH
levels rose to 269 and 972 units per liter, respectively. The

bilirubin was 1 .9 mg per dl with a direct fraction of 0.3 mg
perdl. The serum ALT level was 50 and the AST 141 units per

liter, respectively.

On the 16th hospital day, the patient had extreme tachy-

pnea and hypotension and became unresponsive. Rhonchi

were heard in both lower lung fields for the first time and a

radiograph of the chest showed cardiomegaly and bilateral

lower lobe infiltrates, suggesting pulmonary edema. An elec-

trocardiogram showed no change from admission. An endo-

tracheal tube was inserted and use of a ventilator was begun.

The amphotericin B therapy was stopped and a regimen of

clindamycin and gentamicin was started. Results of a urinal-

ysis, a sputum Gram’s stain and lumbar puncture were

normal. Cultures of blood, urine, sputum and cerebrospinal

fluid specimens were negative. An 8 am plasma cortisol level

was 20.4 fig per dl. The patient was given digoxin, diuretics

and pressors for congestive heart failure and presumed septic

shock. Over the next four days, his condition progressively

deteriorated and he died on the 20th hospital day. An autopsy

was done

.

May we review the radiographs now?

Radiologic Findings

Edward De Leonardis. md:* The chest x-ray film taken on

admission shows mild hyperlucency of the lungs bilaterally

and irregular apical pleural thickening. There is an 8-mm
nodule in the right lateral lung. The heart size is normal with a

left ventricular configuration and the aorta is elongated. Tho-

racic scoliosis is present.

The film taken on the 12th hospital day shows mild hilar

engorgement with peribronchial cuffing. The azygos vein is

enlarged, and the heart size is increased. There has been no

change in the right lung nodule, which may represent a granu-

loma. These findings suggest early cardiac failure.

The chest roentgenogram taken on the 15th hospital day

shows a significant increase in the interstitial markings.

Kerley B lines are present and the heart has increased further

in size. Also noted is air-space disease, primarily in the peri-

hilar region. The left hemidiaphragm is obliterated and the

retrocardiac region is opaque.

Severe pulmonary edema has developed with pleural fluid

and possible air-space disease at the left base.

Differential Diagnoses

Donald Feinstein, md:+ In summary, this is a 60-year-old

man who had been ill for several months and febrile for a

week. He had a history of adenocarcinoma of the prostate,

stable angina and posttraumatic seizures. He was a heavy

smoker and drinker. On physical examination, he was febrile,

with dry mucous membranes and white plaques on his palate

and tongue.

A complete blood count showed pancytopenia and the

chemistry panel showed an elevated BUN level with an in-

creased BUN:creatinine ratio and mildly elevated amino-

transferase and LDH levels. The acid and alkaline phospha-

tase values were normal on admission. Skin tests and blood

cultures were negative and a lumbar puncture showed no ab-

normalities. Chest x-ray films showed bilateral apical pleural

thickening and an 8-mm nodule in the right lateral lung.

One of the principles of the clinicopathologic conference

is to identify an aggregate of findings that is potentially solv-

able with the data available. Although this patient presented

with very meager subjective and objective data, I have de-

cided to identify the pivotal problems as pancytopenia and

fever. The patient’s anemia was normochromic, with a low

reticulocyte count and no significant red cell morphologic

abnormalities. The leukopenia was characterized by lympho-

penia and by a granulocyte count that was at the lower limits

of normal, without a left shift or dysplastic features. The
platelet count was only mildly depressed initially but progres-

sively fell to a nadir of 18,000 per /d. The platelet mor-

phology was normal

.

In dealing with the problem of pancytopenia, it is usually

*Chief Resident. Department of Radiology, USC School of Medicine.

tProfessor of Medicine. Division of Hepatology, USC School of Medicine.
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best to evaluate the cytopenia from which we can derive the

most kinetic information. Thus, I will attempt to determine

the cause of the anemia and then ascertain whether the same

process can be invoked to explain the other cytopenias.

Anemia can be caused by only a few mechanisms, as illus-

trated in Figure 1 . In this patient, there was no splenomegaly,

nor was there an increased reticulocytic index. Thus, the

anemia must have been due to decreased total erythropoiesis

or ineffective erythropoiesis (maturation defect). The differ-

ential diagnosis between these two processes is shown in

Figure 2. In this patient, the normal indices and normal indi-

rect bilirubin value strongly suggest a hypoproliferative

anemia. In addition, the presence of other cytopenias indi-

cates a hypoplastic marrow or an infiltrative process causing

decreased hematopoiesis. The differential diagnosis includes

the following:

1. Aplastic anemia.

2. Leukemia or a myelodysplastic syndrome.

3. Disseminated granulomatous or fungal disease.

4. Neoplasm with or without myelofibrosis.

5. Systemic autoimmune disorders.

6. The acquired immunodeficiency syndrome (AIDS).

7. Severe protein malnutrition.

8. Viral hemophagocytic syndrome.

Fever in patients with aplastic anemia is always due to

infection and related to the neutropenia present; indeed, the

incidence of infection increases when the absolute neutrophil

count is less than 1,000 per /*1. Because this patient’s leuco-

cyte count was considerably higher, I shall exclude the diag-

nosis of aplastic anemia. Similarly, in the presence of hypo-

plastic marrow that is occasionally associated with severe

protein malnutrition, fever would be unusual in the absence of

severe neutropenia.

This patient’s disorder could not be aleukemic acute

myeloblastic leukemia because of the presence of normal neu-
j

trophil maturation. Although it conceivably could be aleu- ;

kemic acute lymphocytic leukemia, fever would be unusual

without neutropenia. I do not believe that he had one of the

myelodysplastic syndromes because of the normal neutrophil

morphology.

As the patient had a history of adenocarcinoma of the

prostate, could his pancytopenia be due to bone marrow in-

volvement? The answer is clearly no for two reasons. First,

the acid and alkaline phosphatase levels were normal, and,

second, the patient did not have leukoerythroblastic periph-

eral blood features.

Although I cannot completely rule out non-Hodgkin’s

lymphoma, it would be rare in the absence of peripheral

lymphadenopathy or hepatosplenomegaly. Similarly, al-

though histiocytic medullary reticulosis is usually associated

with fever and pancytopenia, there is almost always adenop-

athy or hepatosplenomegaly (or both). The disorder that is

extremely difficult to completely rule out in this patient is

Hodgkin’s disease with lymphocyte depletion. In a report

from this center in The New England Journal ofMedicine in

1973, Neiman and co-workers 1 described the clinical and

laboratory features in 13 cases of lymphocyte-depleted

Hodgkin’s disease (Table 1). Only about half of those patients

had hepatosplenomegaly and a similar fraction had adenop-

athy. Fever, pancytopenia, lymphopenia and hepatic test ab-

normalities were common in these cases of predominantly

intra-abdominal disease. Thus, I cannot completely rule out

lymphocyte-depletion Hodgkin’s disease.

Systemic autoimmune disease, particularly systemic

lupus erythematosus, can present with pancytopenia and

fever. But, systemic lupus is unusual in a man without drug-

induced disease. In addition, there were no other clinical

manifestations of autoimmune disease in this patient.

ANEMIA

i Production Ineffective

production

t Destruction

or loss

Redistribution i Plasma volume

l Reticulocyte count t Reticulocyte count Splenomegaly

Reticulocyt

Hypoproliferative

(Normal indirect bilirubin)

Indices Normal Indices

)

b Index <2
t Ineffective Production

(t indirect bilirubin) (t LDH)

Indices 1 Indices t

Normal WBCs & Platelets Iron Deficiency

Early iron deficiency

Chronic disease

l Erythropoietin

Pure red cell aplasia

l WBCs & Platelets

Hypoplasia

Infiltration

Thalassemia B 12 or Folate Deficiency

Hypersegmented PMNs
1 Platelets

Alcohol and/or liver disease

Figure 1.—Mechanisms that result in

anemia.

Figure 2.— Differentiation between
anemia due to decreased erythropoi-

esis and ineffective production of eryth-

rocytes. t = increased, l = decreased,

LDH = lactic dehydrogenase, PMNs =

polymorphonuclear [leucocytes], WBC
= leucocyte count
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TABLE 1 .—Clinical and Laboratory Features in 13 Cases of

Lymph-Depleted Hodgkin’s Disease
*

Fever . . . 12 l Lymphocytes . 13

Adenopathy . . . 7 Leukopenia 9

Splenomegaly . . . 4 1 Platelets 8

Hepatomegaly . . . 8 t Alkaline phosphatase . . 9

Anemia . . . 11 t Bilirubin 5

'From Neiman et al.
1

The viral-associated hemophagocytic syndrome is also

difficult to rule out completely. This entity was first described

by Risdall and associates
2 and is characterized by pancyto-

penia, fever and constitutional symptoms, along with general-

ized histiocytic hyperplasia and hemophagocytosis in nodes,

marrow, liver and spleen. Two thirds of the patients were

immunosuppressed (usually renal transplant patients),

whereas the remainder had no underlying disease. Active in-

fection by one of the herpes viruses or an adenovirus was

documented in 15 of the 19 patients, 6 of whom died. Al-

though this patient's disorder very closely resembled the vi-

rus-associated hemophagocytic syndrome, patients described

in the original report who did not have any associated under-

lying disease always had hepatosplenomegaly. Thus, I will

discard that diagnosis.

Finally, could this patient have disseminated granuloma-

tous or fungal disease or both? I think that either one is a

distinct possibility. Pancytopenia frequently occurs in pa-

tients with miliary tuberculosis, and 25% to 50% have nega-

tive skin tests at presentation. Hepatic involvement is usually

reflected by an elevated alkaline phosphatase level with a

relatively normal bilirubin value. On occasion, however, par-

ticularly in very sick patients such as those with bacteremia,

the bilirubin level may rise. Similar hematologic and hepatic

findings may be seen in patients with disseminated fungal

disease. Interestingly, this patient presented with oral and

esophageal candidiasis, leading the house staff to administer

amphotericin B, with temporary defervescence. The patient

may have had localized tissue invasion without disseminated

disease. This strengthens the possibility of miliary tubercu-

losis, which is my leading diagnosis.

This brings me to the final question in this patient. Why
did he have gastrointestinal candidiasis at presentation? This

seems very unusual to me because he did not have diabetes,

was not obviously immunocompromised and was not re-

ceiving steroids or antibiotics. Could he have been homo-
sexual? Recently, oropharyngeal candidiasis has been noted

to be a prognostic indicator for the onset of AIDS in patients

who otherwise had identical risk factors for the development

of this disease. 3 The only way to establish that diagnosis at

autopsy would be to find evidence of an opportunistic infec-

tion or Kaposi's sarcoma. Could he have had underlying lym-

phocyte-depletion Hodgkin’s disease? Again, I cannot com-
pletely rule out the diagnosis, but oropharyngeal and

esophageal candidiasis would be extremely rare in a patient

with untreated Hodgkin’s disease.

Dr Feinstein ’s Clinical Diagnoses

1 . Miliary tuberculosis.

2. Oropharyngeal and esophageal candidiasis.

Dr Barnes: Dr Chandrasoma, could you provide us with the

pathological findings?

Pathology

Parakrama Chandrasoma, md:* Endoscopic biopsy of the

esophagus showed budding yeasts and pseudohyphae of Can-

dida species on the surface of the squamous epithelium. The
bone marrow biopsy specimen was inadequate for assessing

the hematopoietic elements. Two small granulomata were

seen, however, which were extensively necrotic, with a poor

epithelioid cell response (Figure 3). Acid-fast stain was nega-

tive both on the biopsy specimen and on a smear of the aspi-

rate examined by the fluorescent auramine-rhodamine

staining technique. Culture of the bone marrow aspirate sub-

sequently grew Mycobacterium tuberculosis.

At autopsy, there were numerous small, yellowish white

ovoid foci, 1 to 4 mm in size, scattered throughout the lungs,

liver, spleen, adrenals, bone marrow and kidneys. Micro-

scopically, these were composed of a large central area of

caseation necrosis surrounded by a few epithelioid cells and

lymphocytes. The cellular response was very poor (Figure

^Assistant Professor of Pathology, USC School of Medicine.

Figure 3.—The bone marrow biopsy specimen shows two necro-

tizing granulomata with minimal cellular response. (Hematoxylin-

eosin stain, magnification x 150.)

Figure 4.—A specimen of the liver taken at autopsy shows necro-

tizing miliary granulomas with extensive central caseation and a poor

cellular response. (Hematoxylin-eosin stain, magnification x 150.)
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4). Mediastinal and hilar lymph nodes were enlarged, with a

crumbling, yellow appearance on sectioning. These showed

extensive caseation, again with a poor cellular response.

Smears of lymph node tissue were positive for acid-fast ba-

cilli by the auramine-rhodamine technique, and culture grew

M tuberculosis. The lungs showed bilateral apical scarring

and upper lobe bullous emphysema. There was no granulo-

matous inflammation in the apices. The esophagus was

normal. The prostate showed no gross or microscopic evi-

dence of tumor. The brain and spinal cord were normal,

except for the pituitary, which had a microinfarct in the

posterior part of the anterior lobe.

This patient died of miliary tuberculosis. The dominant

tuberculous lesion was in the mediastinal and hilar lymph

nodes, probably the site of reactivated disease and the source

of miliary spread. The extremely poor cellular response to

the organism and the extensive caseation necrosis suggest a

deficient immunologic response. This form of “areactive

tuberculosis” has been reported in older patients
4 and in

patients with hematologic malignant disorders. 5

Epilogue

Dr Barnes: Dr Leedom, could you provide an epilogue to

the case?

John M. Leedom, md:* It is important to remember that any

patient in the LAC-USC population who is admitted with a

severe febrile illness may have tuberculosis. Patients such as

the one presented today, who have fever and pancytopenia,

often have disseminated tuberculosis of the miliary variety.

Some 10% to 20% of these persons have what the British call

“cryptic miliary tuberculosis.” 6 They have no clinically

overt pulmonary involvement and no radiographic changes

suggesting active tuberculosis. Normal findings on a chest

x-rayfilm do not rule out disseminated tuberculosis. Further-

more, a negative tuberculin test does not exclude the diag-

nosis. In one series of patients with disseminated tubercu-

losis, only 38% had positive intermediate-strength tuber-

culin tests at the time they were admitted to hospital

.

7

Finally, I would like everyone to remember that many
patients with tuberculosis have negative smears for acid-fast

bacilli at the time of admission. Those with miliary disease

are especially likely to have negative smears. Only about

33 % of them have positive sputum smears, even if their chest

x-ray films show abnormalities. 8 In fact, only 63% of

Munt’s patients with miliary tuberculosis had positive

sputum cultures. 8

Tuberculosis is extremely infectious. At one time, it was

thought to be mildly contagious—transmissible only by

long-term personal contact with a patient who had smear-

positive sputum. Modern data indicate that tuberculosis can

be transmitted by the inhaling of one viable tubercle bacillus

to the proper anatomic site—the alveolus.

9

The key to the

infectiousness of a patient is whether or not he or she is a

disseminator. A disseminator coughs up tubercle bacilli on

particles small enough to be airborne and penetrate to the

alveolus—a particle size of 1 to 2 microns in diameter. In

Hastings Professor of Medicine. Division of Infectious Diseases. USC School of

Medicine.

Riley’s classic studies,
10 11 guinea pigs were exposed to air

from a room housing tuberculosis patients. Only 8 out of 61

patients with positive sputum cultures were disseminators

and able to infect guinea pigs. This dearth of disseminators

explains the old concept of infection only by prolonged per-

sonal contact. Only a few patients are disseminators at any

point in time, although anyone with culture-positive sputum

may become a disseminator temporarily

.

Always consider tuberculosis as a possible diagnosis in

all cases of mysterious fever. Given that caveat, protect

yourself and your other patients accordingly

.

Questions and Answers

Physician in the Audience: Would a trial ofantitubercu-

lous therapy have been appropriate in this patient?

Dr Leedom: I would say yes, after all of the pertinent diag-

nostic studies have been done.

Physician in the Audience: Given someone as ill as this

patient, how efficacious would this have been ?

Dr Leedom: That is hard to say. Overall case-fatality rates

for miliary tuberculosis are 20% to 25% in the American

literature, lower in Scandinavia and higher in the third

world. Most treated patients who die of disseminated tuber-

culosis, however, have an underlying chronic disease, such

as alcoholism, diabetes or a malignant hematologic process.

Physician in the Audience: DrSharma, what doyou think

ofthefact that the chestx-rayfilm showed a granuloma ?

Om Sharma, md:* I don’t think that was important in this

case. Tuberculosis should have been considered from the

onset, with or without the granuloma.

Physician in the Audience: What is the role ofthe tuber-

culin skin test?

Dr Leedom: A positive test is helpful. A negative test in a

patient like this does not rule out tuberculosis. But a negative

test in a person who is not febrile, debilitated or immunosup-

pressed means that that person has not been infected with an

organism which yields that particular antigen for processing.

*Divisionof Pulmonary Medicine, USC School of Medicine.
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Medical Staff Conference————«»——i—

—

Malnutrition in Hospitalized Patients

—

Diagnosis and Treatment
These discussions are selected from the weekly staff conferences in the Department of Medicine, University of Cali-

fornia, San Francisco. Taken from transcriptions, they are prepared by Drs Homer A. Boushey, Associate Professor of

Medicine, and David G. VJarnock, Associate Professor of Medicine, under the direction of Dr Lloyd H. Smith, Jr,

Professor of Medicine and Associate Dean in the School of Medicine. Requests for reprints should be sent to the

Department of Medicine, University of California, San Francisco, School of Medicine, San Francisco, CA 94143.

R. Curtis Morris, Jr, md:* This Medical Staff Conference

is unique in that it is a Nutritional Conference. To my knowl-

edge, this is thefirst time the Department ofMedicine has ever

had a Medical StaffConference devoted entirely to nutrition.

Our speaker is Robert B. Baron, MD. Dr Baron is the

Director of the Screening and Acute Care Clinic, and he

entered the field ofnutrition in a rather interesting way. After

having graduatedfrom Princeton University in sociology and

anthropology, he took a master’s degree in nutrition at the

University of Wisconsin in 1974. Invnediately thereafter, he

came here, was graduated in Medicine in 1978 and has been

very active on this campus in nutritional matters. He will

discuss malnutrition in patients in hospital, its diagnosis and

treatment.

Robert B. Baron, md:| The most important nutritional

problem of in-hospital patients is protein-calorie undemutri-

tion or, as it is more commonly called, protein-calorie malnu-

trition. In this review, I will discuss the epidemiology, patho-

physiology, diagnosis and selected aspects of treatment of this

condition. I will not be discussing other important nutritional

problems such as micronutrient deficiency diseases or obe-

sity.

Much of the material on this subject is controversial, and

many of the most important questions in this field remain

unanswered. Whenever possible, I will try to give practical

suggestions to facilitate clinical decision making in the care of

these patients. These are complex questions, however, that do

not usually lend themselves to “cookbook” answers. Often

we are left to rely on clinical experience and judgment.

Epidemiology of Protein-Calorie Malnutrition

Despite significant advances in prevention, detection and

treatment, protein-calorie malnutrition remains an important

problem in inpatients. Its prevalence has been estimated at

*Director, General Clinical Research Center; Professor of Medicine and Pediatrics,

and Resident Associate, Cancer Research Institute, UCSF.

(Assistant Clinical Professor. Division of General Internal Medicine. Department of

Medicine. UCSF.

26% to 80% of patients admitted to hospital, depending on the

type of patient population and hospital studied.
1-8

In these

studies, however, nutritional assessment techniques are used

that do not reliably differentiate changes in nutritional vari-

ables caused by a patient’s nutritional state from those caused

by the underlying disease itself. Additionally, reference stan-

dards were used that were developed from studies of healthy

young adults that may not be appropriate for the population

studied.
9 A more realistic estimate of protein-calorie malnu-

trition in adult inpatients is probably closer to 20% of all

admissions.

The causes of malnutrition in these patients can be divided

into three major categories: decreased oral intake, increased

nutrient losses or increased nutrient requirements. Table 1

lists some of the conditions in each of these categories that can

contribute to the pathogenesis of malnutrition in inpatients.

Few patients are sick enough to require hospital care without

suffering from at least one of these conditions. Most com-

monly, malnutrition is caused by a combination of decreased

oral intake due to anorexia and increased nutrient require-

ments due to the underlying disease.

Physiologic Consequences of Malnutrition

The consequences of protein-calorie malnutrition are a

direct result of negative nitrogen and caloric balance. As the

malnutrition progresses, virtually every organ and system of

the body undergoes morphologic and physiologic alter-

ation.
10 The severity of these changes is related to the magni-

tude and duration of the nutritional deprivation.

The most obvious manifestation of protein-calorie malnu-

trition in most patients is loss of adipose tissue and body

weight. Most patients can tolerate 5% to 10% weight loss

with little functional derangement. Losses of 35% to 40%,
however, make survival unlikely. In general, death from star-

vation occurs soon after adipose tissue stores are completely

depleted. Patients who retain large amounts of sodium and

water, however, can have significant protein-calorie malnu-

trition without weight loss.

(Baron RB; Malnutrition in hospitalized patients—Diagnosis and treatment— Medical Staff Conference, University of California, San Francisco. West J Med
1986Jan; 144:63-67)
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MALNUTRITION IN INPATIENTS

TABLE 1 —Pathogenesis of Protein-Calorie Malnutrition in

Patients in Hospital

Decreased Oral Intake

Anorexia

Nausea

Dysphagia

Pain

Obstruction

Poor dentition

Poverty

Old age

Social isolation

Substance abuse

Depression

Unbalanced diet

Increased Nutrient Losses

Malabsorption

Diarrhea

Bleeding

Glycosuria

Nephrosis

Fistula drainage

Protein-losing enteropathy

Increased Nutrient Requirements

Fever

Neoplasms

Surgery

Trauma

Burns

Medications

Loss of protein from skeletal muscle and from most organs

parallels total body weight loss. Early investigators in this

field thought that vital organs were spared during starvation.

Unfortunately, this is not true. In starved rats, for example, a

seven-day fast results in a 40% decrease in tissue protein from

the liver, 28% from the gastrointestinal tract, 20% from kid-

neys and 18% from the heart." Early in protein-calorie mal-

nutrition, hepatic synthesis of serum transport proteins is

depressed and levels of serum proteins decreased.

Immunologic changes are among the most important con-

sequences of protein-calorie malnutrition.
12 " 14 The total lym-

phocyte count is decreased predominantly due to a fall in the

number of T cells. Measures of T-cell function are also de-

pressed. B-cell function is affected more variably. Some spe-

cific antibody responses remain normal while others are

decreased. Both complement activity and granulocyte func-

tions are depressed. Abnormalities in anatomic barriers add

to the increased risk of infection. Virtually every aspect of

wound healing is affected, including neovascularization, fi-

broblast proliferation, collagen synthesis and wound remod-

eling.
15

As protein-calorie malnutrition becomes more severe,

organ dysfunction may develop. The heart, lung and gastroin-

testinal tract are most affected. Cardiac function is depressed,

with decreases in cardiac output and contractility.
16 17 An

electrocardiogram may show prolonged QT intervals, de-

creased voltage and a rightward axis shift.
18 The patient be-

comes more susceptible to ventricular arrhythmias. At

autopsy, the heart shows myofibrillar atrophy and interstitial

edema. 16 19 Patients who have severe protein-calorie malnu-

trition should be refed slowly and carefully. Reintroducing

calories, protein, salt and water can precipitate congestive

heart failure.
17

Pulmonary function is affected primarily by atrophy and

weakness of the muscles of respiration. Mucociliary clear-

ance is impaired and vital capacity and minute ventilation

decreased. 18 The ventilatory response to hypoxia may be de-

pressed. 20 Bronchopneumonia and respiratory failure are

major causes of morbidity and mortality in these patients.

The gastrointestinal tract is affected throughout its entire

length, but the most important changes occur in the small

intestine.
21 Mucosal atrophy and edema, lymphocytic infiltra-

tion, loss of villi and decreased disaccharidase activity can

develop. In combination with mild exocrine pancreatic insuf-

ficiency, these changes can result in progressive malabsorp-

tion and further malnutrition. Enteral refeeding of severely

malnourished patients should also be initiated slowly due to

these abnormalities in the gastrointestinal tract.

Clinically, progressive weight loss, hypoalbuminemia,

anergy and mild normochromic normocytic anemia develop.

As patients become progressively more debilitated, refrac-

tory bed sores, pneumonia and sepsis may develop. 22 Eventu-

ally, they may die from what Steffee has termed “nitrogen

death.” 23

Nutritional Assessment

In the past 15 years, major technologic advances have

enabled us to intervene in the development of protein-calorie

malnutrition in almost any patient. Nutrients can be adminis-

tered via central veins or small-bore enteric feeding tubes, and

such support can be continued in a patient’s home. But, like

most new treatments, nutritional support is expensive and has

its own associated risks. Our task is to select those patients in

whom intervention will make an important difference in the

clinical outcome.

The objective of nutritional assessment is to identify those

patients who are already malnourished or who are at in-

creased risk of protein-calorie malnutrition developing.

Dozens of assessment techniques are currently available and

in common use. Blackburn and colleagues
24 have recom-

mended an extensive panel of clinical and laboratory measure-

ments. These include anthropometric measurements of

height, weight, triceps skin-fold thickness and arm muscle

circumference; laboratory analysis of serum albumin and

transferrin levels; quantitative and qualitative measurements

of lymphocyte function; 24-hour measurements of creatinine

excretion as a function of height, and measurements of protein

and energy intake and expenditure. Other authors recommend

the use of serum proteins with shorter half-lives,
25 measures

of protein turnover,
26 27

sophisticated measures of body com-

position,
28 '30 dynamic measures of muscle function

31 and

quantitative indices that combine various measurements. 32 - 33

Unfortunately, data on the diagnostic accuracy of these

tests have been extremely difficult to obtain. Most tests are

unable to discriminate reliably between abnormalities due pri-

marily to protein-calorie malnutrition and those due to an

underlying illness. The serum levels of albumin and other

transport proteins, for example, are usually low in patients

with protein-calorie malnutrition but are also low in many

additional disorders.
34 - 35 Similarly, anergy may be due to

many factors other than malnutrition. 36 In short, there is cur-

rently no “gold standard” for protein-calorie malnutrition

with which these tests can be compared. 37

Abnormalities in these indices, however, can predict ad-

verse clinical outcomes. Hypoalbuminemia, anergy and lym-

phopenia have each been shown to predict a twofold to

fivefold increase in postoperative morbidity and mortali-

ty.
38'42 poor ou tcomes and prolonged hospital stays have also

been described in medical patients with abnormal nutritional

assessment measurements. 8 41 43 Combining several of these

tests into quantitative indices improves their ability to predict

poor outcomes. Buzby and colleagues have used multivariate

analysis to develop a quantitative “prognostic nutritional
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index” using serum albumin and serum transferrin values,

triceps skin-fold thickness and delayed hypersensitivity reac-

tions.
32

In retesting the index prospectively in 100 different

surgical patients, 13 of 15 deaths were found to have occurred

in their high-risk group.

Other investigators have begun to reemphasize the utility

of a nutritionally focused history and physical examination in

predicting adverse clinical outcomes. As early as 1936,

Studley showed that patients with severe weight loss had a

fivefold increase in postoperative mortality following surgical

treatment of chronic peptic ulcer disease.
44 Studying more

than 4,000 patients. Seltzer and co-workers showed that a

history of a 4.5-kg (10-lb) weight loss before a surgical proce-

dure increases the surgical mortality 30-fold.
45 Detsky and

associates suggest that a more complete history and physical

examination can also accurately predict surgical complica-

tions.
46 Using receiver operating characteristic curves to

compare the predictive accuracy of different tests, they

showed that their “subjective global assessment” is more

accurate than single laboratory tests or Buzby’s “prognostic

nutritional index.”

Current recommendations for nutritional assessment are

shown in Table 2. The nutritional history should emphasize

nutrient intakes, changes in body weight and a patient’s func-

tional state. The physical examination should focus on fat and

muscle stores, volume state and signs of micronutrient defi-

ciency. Laboratory testing can be limited to measuring the

serum albumin level. If already available, the total lympho-

cyte count or serum transferrin value may be helpful. Finally,

a patient’s nutritional state should be closely followed during

stay in hospital. Body weights should be measured at least

weekly and patients’ nutrient intake observed as a function of

their estimated requirements.

This form of assessment of the nutritional state is easy to

TABLE 2 —Recommendations for Nutritional Assessment

Nutritionally Focused History

Intake history

Weight history

Functional state

Nutritionally Focused Physical Examination

Fat and muscle mass state

Volume state

Signs of micronutrient deficiencies

Interpreting Readily Available Laboratory Data

Serum albumin

Serum transferrin

Total lymphocyte count

Observing Intake as a Function of Estimated Needs

Calories (1 to 1 .5 x basal energy expenditure: 25 to 40 kcal/kg)

Protein (0.8 to 1.5 grams/kg)

TABLE 3 .—Conditions in Adult Patients for Which Nutritional

Support Is Almost Certainly Indicated

Inadequate bowel syndromes

Severe prolonged hypercatabolism, such as from extensive burns and

multiple trauma

As adjunct to conditions requiring prolonged therapeutic bowel rest

Severe malnutrition—that is, >25% to 30% weight loss—and

treatable disease

do and inexpensive. It should be included as a routine part of

the admitting history and physical examination of any patient

at risk of protein-calorie malnutrition developing. Abnormal

assessment values will help to identify patients at risk for

adverse clinical outcomes that may be related to their nutri-

tional state.

Indications for Nutritional Support

The precise indications for initiating specialized enteral

and parenteral nutritional support remain controversial. Like

many new medical technologies, nutritional support has been

widely used without clear clinical evidence that such inter-

vention will reliably improve clinical outcomes. Some au-

thors have advocated the use of nutritional support for every

patient who is malnourished. 47 48 Others, however, empha-

size the need for methodologically sound data to establish the

efficacy of nutritional support in distinct clinical situa-

tions.
4950

Despite the lack of controlled trials, there are at least four

groups of adult patients for whom nutritional support can

currently be advocated (Table 3). Patients with inadequate

bowel syndromes, including patients with short bowel syn-

drome, pseudo-obstruction or other severe disorders of the

small intestine, clearly require nutritional support to sustain

life. Patients with severe, prolonged hypercatabolism due to

extensive bums, multiple trauma, prolonged ventilatory sup-

port and other similar conditions deserve aggressive and early

nutritional support. Most trauma surgeons agree that nutri-

tional support has at least in part contributed to improved

outcomes in these patients. Somewhat more controversial are

gastrointestinal disorders, such as enterocutaneous fistulas or

severe Crohn’s disease, for which many gastroenterologists

recommend prolonged bowel rest as a therapeutic modality

after standard treatments have failed. In these cases, nutri-

tional support is a reasonable adjunct to the primary therapy.

Patients with severe malnutrition who have lost greater than

25% to 30% of their body weight, are close to “nitrogen

death” and who have a treatable disease also deserve nutri-

tional support.

These four groups of adult patients represent a minority of

patients for whom nutritional support is currently adminis-

tered. Yet, it has been difficult to establish the efficacy of

nutritional support in most other conditions. Koretz has re-

cently reviewed 53 randomized controlled clinical trials of

central vein parenteral support (Table 4).
50 Only 6 of the 53

studies showed improved survival, while 11 showed im-

provement in other clinical outcomes. The vast majority

showed no significant effect of nutritional support at all. Inter-

estingly, most of these studies showed improvement in nutri-

tional assessment measures. Patients became better nourished

but their outcomes were not affected. Thus, nutritional sup-

port has not been shown to clearly improve clinical outcomes

in most clinical situations. These data, however, do not dis-

prove an important role for nutritional support. Virtually all

of these trials have significant methodologic weaknesses that

make them very difficult to interpret. Almost uniformly, the

sample size has been inadequate to ensure that a significant

benefit has not been missed (“Type II” error)
51 and patient

selection has been poor. Many studies have included treat-

ment of well-nourished patients. The duration of treatment

has often been much too short to show a significant reversal of
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TABLE 4 —Summary of Survival Data From Prospective Randomized Controlled Trials of

Parenteral Nutritional Support*

Disease (No. Studies)

Survival Any Clinical Outcome

Better Not Different Worse Not Stated Better Not Different Worse

Colitis (1) 0 1 0 0 0 1 0

Hepatic encephalopathy (6) . 1 2 1 2 2 3 1

Alcoholic hepatitis (1) 0 1 0 0 0 1 0

Perioperative (17) 1 16 0 0 3 14 0

Cancer chemotherapy (12) . . 1 9 1 1 2 5 5

Radiation therapy (4) 0 4 0 0 1 2 1

Terminal cancer (1) 1 0 0 0 1 0 0

Acute renal failure (4) 1 3 0 0 1 3 0

Low-birth-weight infants (6) . 0 6 0 0 0 6 0

Head injuries (1) 1 0 0 0 1 0 0

Total (53) 6 42 2 3 11 35 7

‘Adapted from Koretz .

50

malnutrition. Finally, the control groups have rarely been

placebo controlled and control patients often receive signifi-

cant amounts of dextrose, tube feeding or other parenteral

solutions.

Currently, several large-scale, randomized controlled

trials are in progress. Until these results become available, it

seems reasonable to follow the recommendations of the Amer-
ican Society for Parenteral and Enteral Nutrition, listed in

Table 5.
52 These recommendations emphasize the importance

of evaluating the risks, benefits and costs to each patient

before deciding to initiate nutritional support. They also un-

derscore the importance of assessing nutrition to identify mal-

nourished patients.

Selecting Nutritional Support Methods
Available nutritional support methods permit adequate nu-

trient delivery to all patients. Enteral techniques include

giving supplements orally, the use of nasogastric and naso-

TABLE 5 —Recommended Indications for Nutritional Support*

Normally nourished patients who are eating enough:

no additional therapy

Normally nourished patients who are not eating enough:

if less than 5 to 7 days, no therapy

if more than 5 to 7 days, consider nutritional support

Malnourished patients who are eating enough:

no additional therapy

Malnourished patients who are not eating enough:

consider nutritional support

Selected hypermetabolic patients may need nutritional support before

5 to 7 days

‘Adapted from "Standards for Nutritional Support: Hospitalized Patients
” 52

TABLE 6.—Nutritional Support at University of California,

San Francisco— 1985 Charges to Patients

Enteral

2 liters standard solution (intact protein/lactose-free,

2,120 kcal plus 75 grams protein) $ 0

Peripheral vein

2 liters 10% dextrose solution plus 4.25% amino acids

plus 500 ml 20% soybean emulsion (1,900 kcal plus

85 grams protein) $255

Central vein

2 liters 25% dextrose solution plus 4.25% amino acids

(2,040 kcal plus 85 grams protein) $200

duodenal tubes and tube enterostomies. Parenteral techniques

include peripheral vein parenteral nutrition and central vein

parenteral nutrition. In most instances, nutritional support

can and should be delivered through the gastrointestinal tract.

Enteral feedings are safer, cheaper and offer significant phys-

iologic advantages.

All methods of nutritional support, however, add some
additional risks to patients. A recent large prospective study

of patients fed by nasogastric tube showed an 11.7% compli-

cation rate.
53 Most of these complications, including diar-

rhea, tube dysfunction and minor metabolic abnormalities,

were mild and easily correctable. Aspiration pneumonia de-

veloped in 1 % of patients, however, a serious complication of

enteral feeding. Other studies in higher risk patients show a

significantly higher rate of aspiration.
54 Limiting nasogastric

feedings to alert patients who can sit up and protect their

airway will minimize the rate of aspiration.

Complications of central vein parenteral nutrition occur in

more than 50% of patients

.

55 Most are minor abnormalities of

liver enzymes, electrolytes or blood sugar. Most studies,

however, show a 5 % rate of serious complications even under

the best of circumstances. Severe complications include cath-

eter insertion problems, particularly pneumothorax, and cath-

eter-related sepsis.

Cost comparisons of enteral and parenteral nutrition are

also striking (Table 6). At the University of California, San

Francisco, patients are not charged additional fees for enteral

solutions. Parenteral solutions with amino acids, however,

cost $100 per liter. When lipids are given intravenously, the

cost to patients goes up even further.

Careful patient selection and close monitoring of patients

receiving nutritional support will keep costs and complica-

tions to an acceptable rate. A number of studies have shown
that close and early involvement of a multidisciplinary nutri-

tional support team can effectively decrease the incidence of

complications. 56 The earlier the contact among patient, pri-

mary physician and nutritional support team and the greater

“control” the team has in the care of these patients, the lower

the complication rate.

Summary
Malnutrition is prevalent in hospitalized patients, oc-

curing in about 20% of adult inpatients. Malnutrition results

in significant abnormalities of body structure and function.
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Current nutritional assessment techniques provide reliable

prognostic information but are poor diagnostic techniques.

Nutritional support can reverse nutritional deficits in most

patients but the benefit of nutritional support on most clinical

outcomes remains uncertain. Nutritional support should be

considered in normally nourished patients who are not eating

enough for more than five to seven days, malnourished pa-

tients who are not eating enough and selected hypermetabolic

patients. Selection of the nutritional support method should be

tailored to each patient, taking into consideration the overall

clinical condition, cost and risk of complications. In most

circumstances, if the gut works, it should be used. Finally, the

use of nutritional support is facilitated by close interaction

with a multidisciplinary nutritional support team.
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Epitomes
Important Advances in Ginical Medicine

Obstetrics and Gynecology

The Scientific Board of the California Medical Association presents the following inventory of items of progress in

obstetrics and gynecology. Each item, in the judgment of a panel of knowledgeable physicians, has recently become
reasonably firmly established, both as to scientific fact and important clinical significance. The items are presented in

simple epitome and an authoritative reference, both to the item itself and to the subject as a whole, is generally given for

those who may be unfamiliar with a particular item. The purpose is to assist busy practitioners, students, research

workers or scholars to stay abreast of these items ofprogress in obstetrics and gynecology that have recently achieved

a substantial degree of authoritative acceptance, whether in their own field of special interest or another.

The items ofprogress listed below were selected by the Advisory Panel to the Section on Obstetrics and Gynecology
of the California Medical Association and the summaries were prepared under its direction.

Reprint requests to Division of Scientific and Educational Activities,

California Medical Association. 44 Gough Street, San Francisco, CA 94103

The NORPLANT Contraceptive System

Hormonal implants for long-term contraception have been

studied since 1967. After trials of numerous steroids and

delivery systems, it now appears that the NORPLANT
system, developed by the Population Council, will be suitable

for many women of reproductive age.

The active ingredient is the progestin levonorgestrel,

which has been used in certain oral contraceptive formula-

tions for many years. In the NORPLANT system it is contin-

ually released into a woman's tissues, and ultimately the

bloodstream, from six silastic capsules implanted subder-

mally into the upper arm and remains effective for at least five

years. Its contraceptive action is threefold: inhibiting ovula-

tion (in about 50% of cycles), thickening cervical mucus and

suppressing endometrial activity.

Field trials now cover more than 50,000 woman-months
of use. Its efficacy is roughly comparable to that of tubal

sterilization. In a four-year clinical study by Sivin, the annual

pregnancy rate was generally below 0.5 per 100 woman-years

and the cumulative five-year pregnancy rate in 992 initial

acceptors was 2.7 per 100 continuing users. Fertility

promptly returns following removal.

While a newer two-capsule version is undergoing field

trials, the six-capsule NORPLANT is likely to achieve ap-

proval by the Food and Drug Administration (FDA) earlier

because of its lengthier period of study. The six-capsule for-

mulation has been approved for distribution in Finland,

where a manufacturer (Leiras) has been licensed. FDA ap-

proval is under consideration but the method is not yet ap-

proved for use in the United States.

As with all contraceptives based on continuous adminis-

tration of a progestin, women using NORPLANT frequently

experience irregular menses and occasionally intermenstrual

spotting or amenorrhea. Break-through bleeding, while con-

sidered intolerable by some women, is seldom serious and

tends to diminish after the first three to six months. Other side

effects usually attributable to steroid contraception occur but

tend to be less frequent and severe than with oral steroids

because of the low daily dose released by the implants.

DONALD MINKLER. MD
Berkeley. California
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External Cephalic Version

The use of external cephalic version underwent a sig-

nificant reduction in the early 1970s. Since then, the manage-

ment of breech presentation at or near term has been by

cesarean section and. in selected cases, by vaginal breech

delivery. Despite correcting for congenital anomalies, the

morbidity and mortality rates for breech deliveries have re-

mained higher for those neonates delivered vaginally than for

those delivered by cesarean section. Risks incurred with a

vaginal breech birth include umbilical cord prolapse, entrap-

ment of the aftercoming head and birth trauma. Although the

alternative of doing a cesarean section for each breech presen-
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tation theoretically would reduce the incidence of neonatal

morbidity and mortality, it would be at the expense of in-

creased maternal morbidity.

Recently, external cephalic version has been readdressed

to reduce the incidence of breech presentations at term. Revi-

sions in the procedure have included changing the timing of

the version to 37 weeks or more gestation, the concomitant

use of a tocolytic agent during the procedure, preevaluation of

the fetus with ultrasound scanning, fetal monitoring before,

during and after the version for the detection of fetal distress

and doing the version in a hospital with the capability for an

immediate cesarean section. The application to more mature

fetuses allows for the possibility of a late spontaneous version,

minimizes the chances for a spontaneous reversion and de-

creases the risk for an emergency delivery of an immature

fetus. Recent reports have indicated success rates of 55% to

77%, with a very low incidence of either spontaneous rever-

sion or spontaneous version after a failed attempt. The poten-

tial risk of external cephalic version includes abruptio

placentae, cord entanglement, fetal-maternal hemorrhage,

labor, fetal injury or death. The perinatal morbidity and mor-

tality with this procedure is still being evaluated, but prelimi-

nary reports indicate it is probably low, with one fetal death in

630 cases.

Contraindications to external version have included the

presence of a uterine scar, oligohydramnios, premature rup-

ture of membranes, third trimester bleeding, placenta previa

and patients with contraindication(s) to tocolytic agents.

Currently, protocols for doing external version have in-

cluded the following:

• Informed consent.

• Gestational age of 37 to 40 weeks.

• Doing the version in a hospital with provision for an

immediate cesarean section.

• The mother should not eat or drink six to eight hours

before the procedure.

• An ultrasound examination to confirm presentation and

exclude oligohydramnios, multiple gestations, anoma-

lies and placenta previa.

• A reactive nonstress test before doing the version

.

• Administration of a tocolytic agent during the version

.

• Continuous monitoring of the fetal heart rate and posi-

tion with real-time ultrasound during the version.

• Terminate the version if severe maternal discomfort or

sustained fetal heart rate deceleration occurs.

• A reactive nonstress test before discharge of the patient.

• Administration of Rh immune globulin to Rh-negative

patients before discharge.

Careful adherence to a protocol and patient selection have

probably allowed for the current experience of breech ver-

sion. If the procedure could be confirmed to have a low risk,

physicians would have a third alternative to managing cases of

breech presentation.
EARLE Y. OKI, MD

Sacramento, California
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Vaginal Delivery After Previous Cesarean
Section

During the past decade, repeat cesarean sections have

accounted for a 30% rise in the cesarean section rate. Moti-

vated by this rising rate, attention has recently been focused

on whether vaginal birth after cesarean section is a reasonable

alternative to the traditional approach of doing an elective

repeat cesarean section. As the evidence has accumulated, a

trial of labor or attempted vaginal delivery after a prior ce-

sarean section would appear to be the safer form of obstetric

management.

With the option of delivering vaginally after a cesarean

section, about 60% of the patients will accept a trial of labor,

and 80% of those will achieve a vaginal delivery. Those

women with an enhanced probability of achieving a vaginal

delivery have had a previous cesarean section for breech pre-

sentation, a prior vaginal birth and an infant with a birth

weight of less than 4,000 grams.

If a patient elects to undergo a vaginal delivery after a

cesarean section, delivery should be done in a hospital. Cur-

rent criteria include a singleton pregnancy with a known low

transverse uterine incision, continuous electronic fetal moni-

toring, an intravenous line, blood available and a physician

available capable of doing an immediate cesarean section.

Patients with a fundal incision should not undergo a trial of

labor.

The use of oxytocin during the trial of labor should be

reserved for those instances where an appropriate indication

has been found. When oxytocin is given, adherence to current

guidelines is necessary. Under these circumstances, oxytocin

may be safely used during a trial of labor and has not been

associated with a significant increase in uterine dehiscence or

fetal distress. The use of oxytocin, however, is associated

with a greater probability of repeat cesarean section (30%)

than without oxytocin (10%). During labor, epidural anes-

thesia may also be used and is not associated with a greater

likelihood of repeat cesarean section.

In contrast with those patients not undergoing a trial of

labor, the patient who has a vaginal delivery after cesarean

section has significantly less morbidity. While the incidences

of uterine dehiscence are similar, a patient undergoing a trial

of labor has significantly less incidence of febrile morbidity

and hysterectomy and shorter hospital stays. But those pa-

tients in whom a trial of labor fails and who require a repeat

cesarean section have the highest rate of infectious morbidity.

In this latter circumstance, the adjunctive use of prophylactic

antibiotics would appear to be reasonable.

Another area of concern is the management of a patient

with a uterine defect identified after vaginal delivery. Unless

the defect involves the uterine fundus, the preferred manage-

ment at this time would be not to repair the defect. If the
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patient is hemodynamically unstable or has evidence of per-

sistent bleeding, however, an exploratory laparotomy and

repair of the defect should be done. In a subsequent pregnancy

in the patient with a known defect, the safety of a trial of labor

has not been established.

With an active program of permitting patients with a prior

cesarean birth a trial of labor, the cesarean section rate should

begin to decline.

JEFFREY P. PHELAN. MD
Los Angeles, California
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In Vitro Fertilization and Embryo Transfer

The first baby produced by in vitro fertilization and embryo

transfer was bom in 1978. At that time the procedure had only

a 5 % success rate, but substantial improvements in our under-

standing of it have yielded pregnancy rates of25% to 30% per

cycle. Though Steptoe and Edwards originally concluded that

the natural cycle produced the greatest chance of success,

other investigators have now shown that the “stimulated”

cycle is associated with greater pregnancy rates. The Jones

program at Norfolk is credited as the first to point out that the

greater the number of embryos transferred to a mother, the

greater the chance of conceiving (pregnancy rate by transfer:

one embryo, 20%; two embryos, 23%; three embryos,

29%). This observation has given rise to a myriad of stimula-

tion protocols using clomiphene citrate, human menopausal

gonadotropins (hMG), pure follicle-stimulating hormone or

human chorionic gonadotropin (hCG), or all three, to “over-

stimulate” the ovaries to produce more eggs. Most programs

currently use a combination of clomiphene, hMG and hCG.

Apparently the risk of the overstimulation syndrome is min-

imal once follicles are aspirated.

Additional improvements in success rates can be credited

to better quality control at the laboratory level. With the

development of the mouse embryo assay, items toxic to em-

bryo growth have been identified: glove powder, nonultra-

pure water, hemolyzed serum supplements and sterilizing

rinses.

With the increased number of eggs, and thus embryos

produced, increases in multiple-pregnancy rates have oc-

curred. What to do with the “extra” embryos has sparked an

interest in cryopreservation technology so the embryos can be

stored until transferred in the future during more natural cy-

cles, thus lowering the costs per transfer and decreasing the

number of laparoscopies. Contrary to animal cryopreserva-

tion successes, however, human pregnancy rates after

thawing the embryos have been poor.

Other modifications of in vitro fertilization and embryo

transfer have now emerged in attempts to decrease costs and

increase success, including ultrasound-guided needle aspira-

tion of follicles and, more recently, the GIFT (gamete intra-

fallopian transfer) procedure.

The GIFT procedure, developed at San Antonio, Texas,

has similar indications to in vitro fertilization and embryo

transfer, except that a patient needs to have at least one patent

tube. The ovulation induction and monitoring are similar to

those for embryo transfer, except that the eggs once captured

and identified are immediately loaded into a transfer catheter,

along with a portion of the husband’s previously washed

sperm, and transferred via laparoscopy or minilaparotomy

into the patient’s tube. Pregnancy success rates on the prelimi-

nary data appear to be around 30% and the cost less than the

standard embryo transfer procedure

.

CLIFFORD A. WALTERS, MD
Loma Linda, California
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Rh Immune Globulin Update

Although the use of Rh gamma globulin has been widely

accepted as an effective method for reducing Rh immuniza-

tion, there has been considerable controversy concerning its

use during the antenatal period. Most physicians agree that

administering the material late in a pregnancy further reduces

the risk of Rh sensitization when compared with its use only

during the postpartum period. The controversy has related to

whether or not antenatal administration of Rh immune glob-

ulin is cost effective. Much of the immune globulin is clearly

wasted because 40% of the pregnancies of Rh-negative

mothers result in Rh-negative babies. Geoffrey Tovey has

stated that if one uses the material during the pregnancy and

the postpartum period, four times as much gamma globulin

will be required as compared with its use in the postpartum

period only. An alternative to the recommendation of

Bowman and others that it be used antenatally in all pregnan-

cies has been proposed by F.A.D. Tovey, who recommends

that it be used only in primigravid Rh-negative women and in

those women who in their first pregnancy were delivered ofan

Rh-negative infant. The important point to remember is that

the greatest risk of stillbirth is during the first Rh-positive

pregnancy. Contrary to the thought that was many times ex-

pressed in the early literature, the chances of Rh sensitization

do not increase with each pregnancy. Although 8% of all

“first affected” pregnancies end in stillbirth, the likelihood of

death in later pregnancies is much reduced. Tovey asserts that

with the plan proposed by him, all Rh-negative mothers can

have three live babies.

Although it is my personal belief that the intrapartum use

of Rh immune globulin is needed for only the first Rh-positive

baby, I have not been able to get other clinicians to adopt this

program. The following is a description of the practice used

by the obstetricians at Long Beach (California) Memorial
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Medical Center. The antenatal injection of Rh immune glob-

ulin is frequently given in the physician’s office. Our recom-

mended protocol is that blood typing and antibody screening

be done early in the pregnancy. If Rh-negative, the woman
returns at 28 weeks’ gestation for a repeat antibody screen.

The antenatal Rh immune globulin is then administered. If it

was given at 16 to 18 weeks’ gestation following amniocen-

tesis for genetic analysis, then a second dose is given at 28

weeks. A record of the antenatal injection is sent to the blood

bank at the hospital where the patient’s infant is to be deliv-

ered. Following the delivery, if the infant is Rh-positive, a

postpartum injection of Rh immune globulin is given to the

mother within 72 hours of parturition.

E R. JENNINGS. MD
Long Beach, California
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Chorionic Villus Sampling

In the past decade, with the emergence and development of

prenatal diagnosis, amniocentesis, because of its safety and

reliability, has become the accepted technique for detecting

genetic disorders. Despite wide acceptance, alternatives to

amniocentesis have been sought because it cannot be done

until the second trimester of pregnancy and requires two to

four weeks for results to be available. As a result of research

in several institutions around the world, a first-trimester

method for obtaining fetal tissue specimens, known as chori-

onic villus sampling, has emerged.

A specimen is taken of the chorionic villus between 9 and

12 weeks from the last menstrual period. Using real-time

sonographic guidance, a 16-gauge polyethylene catheter is

placed within the chorion frondosum and a small specimen of

villi (5 to 30 mg) is removed by aspiration. The villus spec-

imen is placed in culture for cytogenetic analysis or analyzed

directly for certain biochemical or DNA studies. In addition,

techniques are being developed to obtain chromosome results

in as few as 48 to 72 hours.

The indications for chorionic villus sampling are similar

to those for amniocentesis and include advanced maternal

age, the presence of a chromosomal translocation in one

parent, the birth of a previous trisomic child and a family at

risk for a specific biochemical or metabolic disorder.

The major complications related to the procedure are

spontaneous abortion and infection. Although the risk of

spontaneous abortion directly related to the procedure is un-

known, preliminary information suggests it to be relatively

low ( 1 % to 3 % ) . There also appears to be a slight but signifi-

cant risk of infection related to the procedure. Included

among complications are diagnostic errors, the major sources

of error being maternal cell contamination of the specimen.

Meticulous attention to dissecting the villi from decidual

tissue and careful processing of the material are essential and

should minimize this complication.

With more than 3,000 patients now having delivered fol-

lowing chorionic villus sampling, there is no indication of an

increased risk for long-term fetal or maternal complications.

More complete information on the safety and reliability of this

procedure should be forthcoming from the controlled studies

now ongoing under the auspices of the National Institute of

Child Health and Development. Preliminary experience

would suggest, however, that chorionic villus sampling has

the potential to become a widely accepted alternative to am-

niocentesis for detecting genetic disorders prenatally.

W. ALLEN HOGGE. MD
MITCHELL S. GOLBUS, MD
San Francisco
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Use of Lasers for the Treatment of

Squamous Cell Carcinoma In Situ of the
Uterine Cervix

Over the past two decades, the evaluation and manage-

ment of most cases of carcinoma in situ of the uterine cervix

have progressed from a hospital operating room to a physi-

cian’s office or surgicenter. Diagnostic conization has been

replaced by colposcopically directed punch biopsies if the

colposcopy is satisfactory and the endocervical currettage

elicits no abnormalities. Therapeutic conization or hysterec-

tomy for carcinoma in situ has been replaced in most cases by

cryosurgery if the lesion is small and the carbon dioxide laser

for medium-sized to large lesions. The carbon dioxide laser

has been used in thousands of cases and the success rate ex-

ceeds 95% in an experienced physician’s hands. The laser

beam is used primarily for tissue vaporization but also can be

used as an excisional cone to replace the standard cold coniza-

tion . The indications for laser conization are identical to those

for the cold conization.

This “space age’’ technique is not without limitations.

First, a physician must have mastered the technique of col-

poscopy. Next, a didactic course in laser principles and tech-

niques with hands-on experience is mandatory. Preceptor-

ships are highly recommended. Because of the potential for

harm with inappropriate use, privileges to do the technique

must be carefully monitored and granted with the same care

accorded major surgical procedures. Instruments are not inex-

pensive, with costs ranging between $20,000 and $100,000.

Consequently, most lasers are found in outpatient facilities or

surgicenters. Group or referral practices may have a laser in

the office, however.

When doing laser vaporization in the office, local anes-

thesia is used to eliminate the pain caused by heat buildup.

Posttreatment pain is seldom a problem. Exercise is discour-

aged after therapy to lessen the chance of bleeding. Healing

occurs in four to six weeks. Fertility, labor and delivery have
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not been reported to be adversely affected by the technique.

Unquestionably, laser therapy is an important addition to

the management of carcinoma in situ of the uterine cervix,

particularly for avoiding the hazards and expense of a surgical

procedure

.

DUANE E. TOWNSEND, MD
Sacramento, California
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A New Look in Government Regulation?

Some sort of regulation or governance is essential if

any complex system with many interdependent parts is ever to

work smoothly—or at all. This is true of inanimate as well as

animate systems. And it is true of human societies and of

human systems within these societies. Health care is such a

complex system within our own human society. But a satis-

factory approach to its regulation and governance still eludes

us. Certainly most of the efforts to regulate health care have

created more problems than they solved, and almost no one

has been satisfied with the results.

In the Medical News section of the October 25, 1985,

issue of the Journal of the American Medical Association

(JAMA)' there are a number of statements or reports con-

cerning the present functions of the Food and Drug Adminis-

tration (FDA) and how it prepares to “meet the regulatory

challenges of the 21st century." One cannot help but be im-

pressed with the extent of the FDA’s interactions with other

federal organizations (“working with virtually every federal

agency”) and with state and local governments, and its effect

on almost every segment of the private sector in one way or

another. Its charge, of course, is to protect the quality of the

food we eat and of the drugs and medical devices that we use

in health care. Significantly, its responsibilities fall short of

health care delivery itself. Also, one can be even more im-

pressed by what appears to be an evolutionary, perhaps even

revolutionary, change in attitude in the agency toward devel-

oping and enforcing regulations. To be sure, the power of the

federal government is still there, but there is an evident effort

to be more closely in touch with the professions and the

public, to seek and accept advice from them, and to use

education of the profession, the public and others, along with

reasonable regulations, to achieve the aims of the agency. The
shift seems to be a softening of what has often been more of an

adversarial approach in imposing and enforcing government

regulations, toward more emphasis on genuine collaboration

to achieve recognized common goals. In theory at least, this

should result in better, more workable and more acceptable

regulations from the FDA. One even senses that this more
collaborative approach may even now be coming into place

and beginning to work.

The food, drugs and medical devices regulated by the

FDA and health care delivery have much in common. Both

are complex technologic and social systems involving the

health and well-being of individual citizens, and both interact

with “virtually every federal agency,” with state agencies,

and in one way or another affect almost every segment of the

private sector. And it is to be noted that both are at the cutting

edge ofmodem society’s still stumbling efforts to find ways of

dealing with the complex and irreversible social, economic

and political interdependencies that have been the inevitable

result of the scientific and technologic advances that have

occurred most particularly in recent decades.

Now let it be clear that this author in no way believes that

health care should be given to the FDA to regulate. But the

approach and activities of the FDA as described in the JAMA
reports do suggest that the FDA may be on to something with

its new, more collaborative approach toward necessary gov-

ernment regulation of the food and drug industry. Govern-

ment regulation of health care delivery has so far been

distinctly adversarial in tone, has been distinctly inefficient

and costly and, in addition, has not been particularly suc-

cessful in achieving its goals. Maybe the health care regula-

tors should consider the new FDA approach, borrow a page

from the FDA book and at least try a little more collaboration

with the health professions, the autonomous and still rela-

tively independent health care agencies and institutions, and

with the public, both sick and well. This just might be the

wave of the future for needed regulation of essential services

in an increasingly interdependent society that is also dedicated

to maintaining a maximum degree of freedom and indepen-

dence for its individual citizens and for its interdependent

component parts.

1 FDA prepares to meet regulatory challenges of the 2 1 st century (Medical News)

.

JAMA 1985 Oct 25; 254:2 189-2202

Breast Cancer Detection

Data continue to accumulate supporting the potential

reduction in breast cancer mortality by intensive screening.

Improvements in mammographic technique can significantly

reduce the radiation risk,
1 which may in fact be nonexistent

for women over age 40 (according to A.B. Miller, MB,
FRCP, Epidemiology Unit, National Cancer Institute of

Canada [oral communication]). Screening clinics are opening

across the country. The article by Margolin and Lagios in this

month’s journal shows that early detection using mammog-
raphy is not a capability confined to the teaching hospitals but

can be accomplished in a community setting if a thoughtful,

carefully monitored program is developed. If screening is to

result in reduced mortality, it requires this kind of carefully

supervised approach using the highest quality mammog-
raphy.

In the early 1960s a landmark screening study was under-

taken by the Health Insurance Plan of New York (HIP) in

which more than 60,000 women were randomly assigned into

two groups. Half of the women were offered annual screening

by physical examination and mammography for four years. 2

This study group was compared with the unscreened control

population and in a 10- to 14-year follow-up a 25% to 35%
mortality reduction was shown for women in the screening

group. 3 The results of the HIP study led to the Breast Cancer

Detection Demonstration Project (BCDDP) in the early

1970s in which more than 275,000 women underwent phys-

ical examination and mammographic screening in 27 centers

across the United States. As the authors point out, the

BCDDP showed the enhanced ability of modem x-ray mam-
mography to detect a significant number of nonpalpable ma-

lignant lesions. These clinically occult tumors are usually
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ABBREVIATIONS USED IN TEXT

BCDDP = Breast Cancer Detection Demonstration Project

HIP = Health Insurance Plan of New York

smaller and at an earlier stage than lesions that have grown to

sizes detectable by physical examination. 4

Preliminary reports from two ongoing screening pro-

grams have recently been published. In Sweden a randomized

controlled study has had similar findings to those of the HIP
program, with a greater than 30% reduction in mortality and

an increased detection rate of earlier stage lesions for the

screened population. 5 Simultaneously, a case-control study in

the Netherlands has also found a similar reduction in mor-

tality for the screened population. 6

Accumulated data show a benefit for screening asympto-

matic women 50 years old and older with mammography and

physical examination. Controversy, nevertheless, persists be-

cause none of the controlled studies has conclusively shown a

mortality benefit for women aged 40 to 49 years. Although the

results are suggestive in the HIP study, statisticians disagree

on the appropriate interpretation of the data for this age

group. The Swedish study cannot directly address the ques-

tion since women 40 to 49 years old were not screened annu-

ally, but rather every two years. Breast cancer appears to be

faster growing in younger women and the “window” within

which earlier detection may have an effect is probably

shorter. M. Moskowitz, MD, Professor of Radiology at the

University of Cincinnati Medical Center, believes that annual

screening is required for w'omen aged 40 to 49 to affect mor-

tality (from an unpublished paper presented at the World

Health Organization Breast Imaging Guidelines meeting in

Moscow, October 1985). Mammography has improved sig-

nificantly since the HIP study. Analysis of data from the

BCDDP shows the enhanced ability of modern mammog-
raphy to detect breast cancers in these younger women. In the

BCDDP almost twice as many lesions were detected by mam-
mography alone in women younger than age 50 compared

with only 19% for mammography alone in the HIP study.
4

Recognition of this has led to the present American Cancer

Society screening guidelines.
7

The prognosis for breast cancer patients directly relates to

the stage of the disease at the time of diagnosis. 8 9 Margolin

and Lagios have once again shown the ability of x-ray mam-
mography to detect nonpalpable cancers with a concomitant

reduction in stage. They examined a mixed population of

women between 1974 and 1983, including both symptomatic

and asymptomatic patients. In their series, 35 % of the cancers

detected were found by mammography alone. They achieved

this by a well-thought-out combined effort among radiolo-

gists, surgeons and pathologists. They constantly reviewed

their results, learning from their own experience the value of

screening and how to improve on their detection capability.

The results of this are shown by the fact that 19% of the

tumors detected in the first year were detected by mammog-
raphy alone, while 41 % of the cancers were detected only by

mammography in the last year of their report.

This experience once again reinforces the important ad-

vantages of mammography, but must remind us of its limita-

tions. Mammography does not detect all cancers .

1011 The
breast is a difficult organ to image due not only to the low

inherent contrast of the tissue within it, but also to its geom-
etry on the chest wall. Areas of the breast may be hidden by

the curve of the thorax and not projected onto the x-ray re-

cording system, be it film screen or xeroradiography. Lesions

in the upper inner aspect adjacent to the sternum and laterally

in the axilla may not be imaged on routine projections. Rig-

orous attention by the technologist carrying out the study to

positioning the breast will help diminish these “blind areas.”

The rigid compression of modem dedicated mammographic
systems helps to better position the breast over the recording

medium. Nevertheless, lesions are missed because they are in

an area of the breast that is not imaged.

Another reason for false-negative results on mammog-
raphy is the fact that normal breast tissue can hide a mass,

and, without architectural distortion or clustered microcalcifi-

cations, sizable masses can be obscured by the surrounding

tissue. In fact, large palpable tumors may not be visible by

mammography for this reason and physical examination is

still an important factor in breast cancer detection.

Finally, some cancers will be missed because subtle sec-

ondary signs of malignancy are missed by the observer. This

will always be a source of error as in all observational tests,

but by using the proper technique and equipment, this can be

minimized by enhancing the visibility of abnormalities.

A negative mammogram does not exclude the possibility of

a palpable malignant tumor for the preceding reasons. Al-

though intensive screening by a careful physical examination

and high quality mammography will detect a significant

number of early stage breast cancers, up to 20% of cancers

may go undetected by screening and appear as palpable

masses between annual screenings.
4 A negative mammogram

and a physical examination showing no abnormalities do not

guarantee a cancer-free breast. Both examinations contribute

unique information, but can only detect breast cancer, not

exclude it.

Mammography is the best detection technique presently

available, but is not a truly diagnostic study. The authors

report a predictive value positive for mammography of ap-

proximately 30%, which is similar to other reported experi-

ences.
12 Although mammography is specific when lesions

have the typical spiculated, ill-defined margins of malig-

nancy, many cancers do not show these primary malignant

signs, and secondary changes such as microcalcifications are

not always characteristic'
13 and may also be found in benign

processes . Given the fact that 70% to 80% ofpalpable lesions

for which a biopsy was done on clinical suspicion alone prove

to be benign,
14

it is reasonable to expect a similar range of

predictive value positive for mammography since rnammo-

graphieally detected cancers are frequently at an earlier stage

than are those that are palpable. In view of this, mammog-
raphy should not be specifically considered a diagnostic

study, but rather a detection modality. Just as mammography
does not obviate the need for careful physical examination, a

physical examination that elicits no abnormalities does not

reduce the need for mammography. A cooperative effort is

required between the clinical examiner and the radiologist to

offer the patient the earliest possible detection.

Because mammography will detect a significant number

of nonpalpable lesions that prove to be benign, it is incumbent

upon radiologists and surgeons to work together closely. The

radiologist must use techniques that accurately guide the sur-
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geon to nonpalpable areas of concern. Safe, accurate guid-

ance through the positioning of needles or wire guides should

be undertaken preoperatively to ensure that the lesion in ques-

tion is removed and evaluated pathologically while sacrificing

the smallest amount of breast tissue to preserve cosmesis.

Quadrant resection for nonpalpable lesions and the use of skin

markers to guide a surgical procedure are unacceptable due to

their inaccuracy and their resultant unnecessary removal of

large amounts of breast tissue. Numerous techniques exist to

accurately guide a surgeon and these should be used .

15 16

Mammography is frequently nondiagnostic and a biopsy

should be done of a clinically suspicious lesion, in spite of a

negative mammogram. Nevertheless, mammography should

always be obtained before any breast operation .

17 Given the

ability of mammography to detect breast cancer in asympto-

matic women, a woman with a palpable abnormality can de-

rive similar benefit from screening. Because most biopsies of

palpable masses prove to be benign, screening by mammog-
raphy before a surgical procedure may show a clinically oc-

cult cancer. In women who prove to have cancer,

preoperative mammography can detect nonpalpable addi-

tional foci of tumor in the ipsilateral breast and this can signif-

icantly affect therapeutic decisions. Conservative therapy

with lumpectomy and irradiation has a higher risk of failure in

women with multifocal macroscopic disease. Mammography
must be done preoperatively because postsurgical changes in

the breast can greatly alter and obscure tissue definition on a

mammogram. Preoperative mammography will also permit

the detection of nonpalpable contralateral breast cancers. If

the palpable lesion shows primary mammographic signs of

malignancy and the subsequent biopsy results are benign, a

very early follow-up mammogram should be done to ensure

that the lesion in question was in fact excised. Careful review

of all lesions with the pathologist will help ensure that the area

in question has in fact been properly assessed .

18

At present, mammography is the only imaging technique

with proved efficacy in screening for breast cancer. Ultra-

sound has a very limited role in the evaluation of focal lesions

to determine whether they represent cystic or solid abnormali-

ties .

19
It cannot reliably differentiate between benign and ma-

lignant solid lesions, but can be used to guide needle

placement for aspiration or guide placement before surgical

excision of nonpalpable abnormalities .

20 Ultrasound should

not be used to screen for breast cancer since it is unable to

detect lesions that are nonpalpable or detectable by mammog-
raphy and has a concomitant unacceptably high false-positive

rate .

21

Thermography has no proved efficacy for detecting early-

stage breast cancer and frequently is negative for small mam-
mographically detectable lesions. Thermography also has a

very high false-positive rate and this has prompted the Amer-

ican College of Radiology to state emphatically that there is

no role for thermography in screening for breast cancer .

22

Transillumination techniques (diaphanography, light

scanning) are being studied for breast evaluation. Scientific

studies reported in refereed journals have to date not shown

any efficacy for transillumination in either screening or diag-

nosis .

2324 A large-scale phase II study is currently under way

to address this issue. Until the information from such a study

is available, transillumination should not be used clinically

but only as an experimental technique.

Similarly, magnetic resonance imaging is undergoing

early evaluation. Preliminary data fail to suggest a role for

screening asymptomatic women, and thus far tissue character-

ization is not of sufficient accuracy to avoid a biopsy of clini-

cally or mammographically suspicious lesions .

25 A great deal

of research needs to be done in this area to determine what, if

any, role there will be for magnetic resonance imaging in the

future for breast evaluation.

We must all insist on a high quality effort because at this

time careful mammography and physical examination to de-

tect early-stage lesions appear to have the greatest potential

for mortality reduction. At the same time we must recognize

the fact that screening will not benefit all women. Some can-

cers will become systemic before they reach present thresh-

olds of detectability. Other cancers may be indolent and slow

growing and not represent a threat to life. Unfortunately, we
cannot at this time differentiate such lesions. Screening will

benefit the significant number of women whose cancers ex-

hibit a moderate growth pattern and if an appropriate

screening interval is applied, the presently available data sug-

gest that there is a “window” in which mortality can be

affected. There is already a strong movement within the

country toward mammographic screening. We must insist

that this be done with high standards and quality control with

equipment designed specifically for high-quality mammog-
raphy.

In view of the importance of containing medical costs,

new imaging techniques should not proliferate until efficacy

has been clearly shown .

26 At present, mammography is the

only imaging technique with proved efficacy for breast cancer

screening. Imaging resources should be devoted toward high

quality, low cost mammographic screening. Dedicated equip-

ment is required with trained, highly motivated technologists.

Screening centers should be opened with the goal of pro-

ducing high quality imaging. Early detection can be achieved

only in this way. Radiologists must be trained and gain expe-

rience in mammographic interpretation and a close coopera-

tive effort among radiologists, surgeons and pathologists

must be developed.

DANIEL B. KOPANS. MD
Assistant Director of Ambulatory Care Radiology

Director of Breast Imaging

Department of Radiology

Massachusetts General Hospital

Harvard Medical School

Boston
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What Is Medicine (Organized Medicine)
Really All About?

County and state medical associations and the Amer-

ican Medical Association itself—organized medicine—have

accepted the responsibility to serve as the overall professional

organizations to promote the interests of all physicians and to

contribute professional expertise to the health care needs of

society as a whole. In these times this is not an easy role.

Democratically structured as they are, these organizations

respond to their members, especially to the squeaky wheels

among them, many of whom are understandably concerned

about their turf in practice, about malpractice and its costs and

about their sometimes too evidently receding incomes. These

medical associations also try to respond to the third party

interventions into medical practice and patient care that affect

all who practice medicine, and try to protect the authority of

physicians to carry out their professional and legal responsi-

bilities. Then there are the social, economic and political

forces that impinge in many ways upon medical practice and

the professional interactions that take place between doctors

and their patients. These forces are powerful, and too often

seem relatively insensitive to the particular needs of indi-

vidual patients, not to mention physicians. And now, most

recently, organized medicine has formally assumed a respon-

sibility of advocacy for patients in all of the social, economic

and political arenas of health care. This, of course, is simply

an extension of a physician’s traditional interest in what is best

for his or her patient.

The going has not been easy for organized medicine.

Some of the reasons may be worth noting. Physicians are no

longer the powerful force in society they once were. Their

opinions and recommendations no longer go almost unchal-

lenged. Organized medicine is only one voice among many in

today’s society. In the economic sphere the dollars that physi-

cians can command are no match for the dollars that are or can

be controlled by others in health care. Their political action

committee (PAC) dollars, however, have been remarkably

well used to assure that legislators at least listen to physicians’

views. But at the ballot box their votes hardly count at all, and

this is not lost sight of by politicians. The battle for influence

in these arenas has been an uphill one because the basic power

to assure success is really not there. Viewed in this way, the

social, economic and political accomplishments of organized

medicine have been very considerable indeed.

But are these accomplishments—remarkable as they

are—really enough, or all that they could or should be? If it is

true that the profession’s social, economic and political battles

are being fought by organized medicine from positions of

relative weakness, then is there any way this might be

changed and some greater influence of the medical profession

brought to bear? When one thinks about it, a unique and very

considerable strength lies in its unquestioned expertise in the

art and science of medicine. Organized medicine has yet to

make this fully its own, and has yet to find ways to use the full

power of this inherent expertise in the profession’s forays into

the social, economic and political areas of health care. A
second unique and potentially equally powerful strength for

organized medicine is the role of patient advocacy recently

espoused by most of its organizations. New skills and new
techniques will need to be developed for both of these

strengths to be used with full effectiveness in the societal

arenas of health care. It is also worth noting that both medical

expertise and patient advocacy can be readily supported by all

physicians whether in or still outside organized medicine.

This is part and parcel of daily patient care. The public also

respects the expertise of the medical profession in the art and

science of medicine, and everyone, of course, expects physi-

cians will qct in the best interests of patients. It would seem

both natural and logical if the profession as a whole, repre-

sented by organized medicine, were to begin now to make

greater use of these powers inherent in the profession in the

public arenas of health care, where it is now spending so much
of its energy and resources in what has been such an uphill

battle. And, after all, is this not what medicine (organized

medicine) is really all about?

Some may ask more specifically for an example of how
this might work in practice. One possibility might be that if

organized medicine were to take the lead in weeding out

unneeded, outmoded, ineffective and potentially harmful (as

well as costly) procedures and treatments in health care, it

would be bringing the strengths of its professional expertise

and its patient advocacy to bear, and it would improve the

quality of care and also reap social, economic and political

benefits for the profession in these more public arenas of

health care. And it should also be well received by both

patients and the public. This is just one example. There is a

world of opportunity. MSMW

Imaging Modalities for Lymph Nodes

The radiologic evaluation of lymph node disease has

undergone drastic changes in the past three decades. Since its

inception in the 1960s, bipedal lymphangiography has al-

ways assumed a primary role in the staging of a variety of

abdominal and pelvic neoplasms. Although invasive and

somewhat uncomfortable to patients, the major advantage of
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lymphangiography is its ability to delineate the internal archi-

tecture of lymph nodes, thereby allowing detection of meta-

static disease in a normal-sized lymph node. The advent of

computed tomography (CT) and gray-scale ultrasonography

in the mid-1970s added a new dimension to the radiologic

imaging evaluation of patients with malignant disorders. Both

procedures are noninvasive and have the ability to evaluate

lymph nodes and other solid organs. Neither technique, how-

ever, can delineate intranodal architecture. Because detecting

nodal abnormality is based on size criteria alone, lymph nodes

which are normal in size but replaced by neoplasms would be

erroneously identified as normal using either technique. Al-

ternatively, radionuclide gallium 67 imaging suffers from

poor spatial resolution and has not gained widespread accep-

tance as a primary imaging method for lymph node disease.

Since 1982 the introduction of magnetic resonance (MR) im-

aging has rekindled the interest and hopes of many radiolo-

gists in the pursuit of an ideal nodal imaging technique which

is capable of detecting small or even microscopic metastases

and which is reliable in differentiating inflammatory from

metastatic diseases.

The development of these new imaging techniques has

enhanced our ability to detect lymph node disease noninva-

sively. In many instances, information offered by these radio-

logic studies obviates surgical staging procedures.

Furthermore, these studies also have been used to follow the

response of various treatment modalities and to detect pos-

sible recurrent disease.

The availability of these varied .imaging procedures also

poses a dilemma for our clinical colleagues. Since each type

of examination has its advantages, limitations and propo-

nents, yet none has proved to be superior to the other in all

cases, a clinician has to decide which imaging test he or she

wants to choose for a patient. While more than one test may be

necessary in some cases, routinely doing all these tests in all

patients is clearly uncalled for because several of these tests

may yield nearly identical information. Furthermore, such a

nondiscriminatory practice will no longer be tolerated by our

“cost-conscious” society.

In this issue. Dooms and Hricak review the existing liter-

ature on methods available for imaging lymph nodes. Data

contained in previous reports are analyzed and grouped ac-

cording to the anatomic locations examined and the imaging

modalities used. The assimilated data are then presented in

terms of sensitivity, specificity and overall accuracy. Prelimi-

nary observations on the use of MR imaging for detecting

lymph node abnormalities are also included.

Combining results from previously reported series and

presenting them as a weighted average provide us with a large

data base from which comparisons of different imaging mo-
dalities can be made. As the authors point out, however, such

an exercise has its limitations. The sensitivity and specificity

of an imaging test depends upon not only the true capabilities

and limitations of the equipment used but also the expertise of

the operator. The overall accuracy of an imaging modality

tends to improve with technological advances and increasing

operator experience. Acknowledging these limitations.

Dooms and Hricak conclude from the combined data that CT,

currently the initial imaging procedure at most institutions,

gives the best overall results. My own experience is in total

agreement with such a conclusion. In our hospital, CT has

replaced lymphangiography as the primary modality for de-

tecting intraabdominal and pelvic lymphadenopathy. Lym-
phangiography, despite its slightly higher sensitivity, is

relegated to a secondary role. Likewise, CT has replaced

conventional tomography for detecting mediastinal adenop-

athy.

Although CT seems to offer the best overall result in most

institutions, the choice of an imaging test for lymph node

disease still is largely affected and ultimately determined by

the type of equipment and expertise of the radiologist avail-

able in that community. For example, in institutions where the

radiologist is more experienced with the performance and

interpretation of lymphography, one may continue using lym-

phography as the primary procedure rather than CT. Like-

wise, in areas in which a modem CT scanner is not available,

an alternate imaging technique, such as ultrasound, may be

used. Above all, the performance of any imaging test should

be predicated on the assumption that results yielded from such

tests will affect patient management and beneficially alter

patient care.

Shortly after being introduced for clinical imaging, MR
imaging has been regarded by some to be the most important

development since the discovery of the x-ray. MR imaging

has several theoretical advantages over existing imaging

methods, including CT. Magnetic resonance has better con-

trast sensitivity and more reliably differentiates a small vas-

cular structure from a lymph node. However, because of a

long data-acquisition time required for MR imaging, respira-

tory motion often degrades the image quality and adversely

affects spatial resolution. Although preliminary data suggest

that lymphadenopathy due to an acute inflammatory process

can be differentiated from lymphadenopathy due to other

causes, tissue characterization based on MR signals is still not

reliable. With currently available technology, MR is not ca-

pable of differentiating nonspecific lymphadenopathy from

lymphadenopathy caused by granulomatous disease and ma-

lignant processes. More studies are now under way in dif-

ferent institutions to explore the potential of MR in detecting

lymph node disease. The possibility exists, albeit slight, that

with refinement in MR imaging and spectroscopic tech-

nology, the ability to differentiate a variety of causes of

lymphadenopathy may yet become a reality. We should con-

tinue to hope and search for the “ideal” imaging test for

detecting lymph node disease which will best benefit our pa-

tients.
JOSEPH K. T. LEE, MD
Associate Professor of Radiology
Co-Director, Computed Body Tomography
Mallinckrodt Institute of Radiology
Washington University School of Medicine

St Louis
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Case Reports

Inland Presentation of Vibrio

vulnificus Primary Septicemia

and Necrotizing Fasciitis

RONALD D. JENKINS, MD
JEFFREY M. JOHNSTON, MD
Salt Lake City

Vibrio vulnificus, a halophiiic Vibrio species recently de-

scribed by Hollis and co-workers, 1

is part of the normal ma-

rine flora of Atlantic coastal and Gulf of Mexico waters. 2 - 3

This organism can be extremely virulent in humans and, as

described by Blake and associates,
4 causes primarily two clin-

ical syndromes in infected persons. Wound infections result

from contact of wounds with saltwater harboring V vulnificus

or from puncture wounds acquired by handling shellfish har-

vested from such environments. Primary septicemia is caused

by ingesting raw shellfish (generally oysters) containing this

Vibrio species and is characterized by the rapid development

of sepsis, secondary metastatic skin lesions and a mortality

rate as high as 67 % ,

4 - 5

Cases of V vulnificus primary septicemia in the United

States have been clustered about the Atlantic and the Gulf

seaboards, paralleling the ecology described for this Vibrio

species.
3 - 4 No documented cases of primary septicemia have

been reported in western states to our knowledge. In this

article we report a case of V vulnificus primary septicemia in

Salt Lake City, Utah.

Report of a Case

The patient, a 78-year-old man, was admitted to the Uni-

versity of Utah Medical Center in late August of 1983 with

confusion, hypotension, blistering skin lesions and leg weak-

ness. He had been traveling alone by train from New York

City to the West Coast when, one day before arriving in Salt

Lake City, he began to experience malaise, fatigue and leg

weakness. Other passengers pointed out to train authorities

that he was acting confused and that blistering lesions were

developing on his legs; he was subsequently transported to the

University of Utah Medical Center.

The patient appeared to have sustained thermal or chem-

ical bums when he was first evaluated in the emergency room.

Because of the persistence of hypotension refractory to vig-

orous volume replacement, he was admitted to the medical

intensive care unit for evaluation of possible sepsis. Despite

the gravity of his clinical condition, the patient showed an

(Jenkins RD, Johnston JM: Inland presentation of Vibrio vulnificus primary

septicemia and necrotizing fasciitis. West J Med 1986Jan; 144:78-80)

From the Department of Internal Medicine (Dr Jenkins) and the Center for Infectious

Diseases, Diagnostic Microbiology and Immunology (Dr Johnston). University of Utah
School of Medicine, Salt Lake City.

Submitted, revised, March 14. 1985.
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unusual lack of concern. He had had no thermal or chemical

injury, prior lesions, trauma or any other exposures to his !

lower extremities. He had no gastrointestinal complaints or

other symptoms to suggest an alternative source of infection.

The patient’s past medical history was significant for

peptic ulcer disease requiring occasional antacid use, alcohol

abuse and an episode ofjaundice occurring during a period of

excessive alcohol intake. The development of alcoholic cir-

rhosis was suspected but a liver biopsy had not been done and

medical follow-up had been infrequent.

On admission the patient’s blood pressure was 50/30 mm
of mercury and rose to 90/50 mm of mercury with fluid resus-

citation. His pulse was 115 per minute and his temperature

was 35.7°C (96.3°F). On physical examination he had mod-

erate bilateral wheezes, bibasilar rales and distant heart

sounds without murmur and his abdomen was normal to pal-

pation without evidence of ascites or hepatosplenomegaly.

The only physical evidence of liver disease was several spider

angiomas. The lower extremities were remarkable for cya-

nosis to the midcalves and focal areas of necrosis and blis-

tering. There were large ecchymotic bullous lesions with

surrounding erythema and induration scattered about the

knees and medial thighs (Figure 1). Distal pulses were greatly

diminished. A neurologic examination showed lower ex-

tremity weakness and hypoesthesia below the knees. The pa-'

tient had no meningeal signs.

Admission laboratory studies elicited the following

values: hematocrit, 37.8%; leukocyte count, 3,900 per /d

with 30% segmented and 37% banded neutrophils, 7% meta-

myelocytes, 20% lymphocytes and 6% monocytes; platelet

count, 107,000 per /d; prothrombin time, 16.7 seconds;

blood urea nitrogen, 52, serum creatinine, 3.5, and glucose,

39 mg per dl; creatine phosphokinase, 3,058 IU per liter with

13% muscle-brain fraction; total bilirubin, 1.1 mg per dl;

albumin, 2.6 grams per dl; alkaline phosphatase, 74, lactic

dehydrogenase, 237, aspartate aminotransferase, 120, and

alanine aminotransferase, 1 19 IU per liter. There was a pro-

nounced metabolic acidosis with a total carbon dioxide con-

tent of 9 mEq per liter, a lactic acid level of 1 1 . 1 mEq per liter

and blood-gas determinations made with the patient breathing

room air showed a pH of 7.21, a partial arterial oxygen

pressure of 7 1 torr and a partial carbon dioxide pressure of 28

torr. Sinus tachycardia was noted on an electrocardiogram

and the chest radiograph showed bilateral pulmonary intersti-

tial edema. Examination of a cerebrospinal fluid specimen

showed no abnormalities.

The patient was treated immediately with dopamine hy-

drochloride to maintain an adequate blood pressure. A right

heart catheterization showed a mixed venous oxygen partial

pressure of 38 torr, a central venous pressure of 16 mm of

mercury, a pulmonary capillary wedge pressure of 20 mm of

mercury and a systemic vascular resistance of 4.2 Wood
units. Specimens of blood, sputum, urine, cerebrospinal fluid

and leg lesions were cultured. The patient was treated with

intravenous administration of nafcillin sodium and tobra-
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mycin initially; rifampin and piperacillin sodium were added

to the regimen several hours later. He also was given steroids

intravenously, naloxone hydrochloride, 50% glucose, so-

dium bicarbonate, thiamine hydrochloride and aminophyl-

line. Fasciotomies were done of both lower extremities and

showed deep necrotizing fasciitis; bilateral above-the-knee

amputations were recommended but the patient refused fur-

ther operations. The lower extremities became increasingly

more cyanotic and necrotic as unrelenting septic shock devel-

oped and the patient died 24 hours after admission to hospital

.

His family denied permission for a postmortem examination.

Subsequent discussion with family members revealed that

the patient had eaten raw oysters and clams repeatedly during

his visit to New York City. The last time he ate them was

thought to have been the evening of departure, three days

before hospital admission. Family members were unable to

recall the source of the raw oysters.

Gram’s stains of fluid and surgical specimens from the

patient’s leg lesions showed many polymorphonuclear leuko-

cytes and Gram-negative bacilli. Several cultures of blood,

wound and tissue specimens yielded the same Gram-negative

bacillus, Vibrio vulnificus. The organism grew on sheep

blood and MacConkey agar plates. The isolate was character-

ized as oxidase-positive, fermented glucose and lactose but

not sucrose, it had positive reactions to lysine decarboxylase

and o-nitrophenyl-/S-D-galactopyranoside and the Voges-

Proskauer test was negative. It was sensitive to ampicillin,

mezlocillin, piperacillin, ticarcillin, cephalothin, cefoxitin,

cefotaxime, moxalactam, chloramphenicol and gentamicin

and resistant to amikacin and tobramycin, by disc elution

susceptibility testing (Autobac IDX, General Diagnostics).

Discussion

This patient exhibited many of the clinical features de-

scribed for V vulnificus-induced primary septicemia. These

patients typically present with fever (92% to 94%), chills

(82% to 91%) and hypotension (25% to 33%), with a mor-

tality approaching 100% when hypotension occurs at the out-

set.
4 "6 The incubation period for this extremely virulent

organism is short, with symptoms appearing an average of 16

hours after exposure. Studies of virulence characteristics have

suggested that V vulnificus is the most invasive of the Vibrio

species.
7
Characteristic erythematous or purpuric skin le-

sions on the trunk and extremities have been noted frequently

(67% to 75%) and often progress to vesicles, bullae and

finally necrotic ulcers.
4 Lesions of diffuse cellulitis, acute

myositis and necrotizing fasciitis have been described. On
histologic examination, necrotizing vasculitis and Gram-neg-

ative bacilli are observed in skin and muscle biopsy speci-

mens of these lesions.
4 6 8-11 Other features less consistently

observed in primary septicemia include nausea, vomiting,

abdominal pain and diarrhea. A significant portion of patients

with Vibrio vulnificus septicemia have had preexisting he-

patic disease. Cases have occurred predominantly in men
(78% to 90%) older than 40 years (95%) and have been

clustered temporally in the summer months. 4"6

While our patient was an elderly man with known raw

shellfish ingestion preceding the onset of septicemia, he had

no fever, chills or gastrointestinal symptoms. He did have

typical purpuric, bullous and necrotic skin lesions, and the

organism was both seen on Gram’s stain and isolated in cul-

tures of specimens obtained from these lesions. The develop-

ment of hypoesthesia of the lower extremities, probably a

result of small vessel thrombosis with cutaneous nerve de-

struction, and the easy separation of fascial planes by blunt

dissection are characteristic of necrotizing fasciitis. The pa-

tient was known to have a history of heavy alcohol consump-

tion and probable alcohol-induced liver disease, predisposing

him to both V vulnificus primary septicemia and to necrotizing

fasciitis. Surgical intervention is usually necessary for this

syndrome; however, our patient refused potentially life-

saving amputations.

This case is important in several respects. The patient’s

illness was initially misdiagnosed as being caused by thermal

or chemical injury because of the similarity of the lesions on

the lower extremities to those seen with these more common
injuries. It is the first documented case to our knowledge of V
vulnificus-induced primary septicemia presenting in a

western or inland state and, as such, does not conform to the

established epidemiology of this disease. While documented

clinical cases of V vulnificus primary septicemia have oc-

curred in Belgium, Japan and Australia, most have been re-

ported in states bordering the Gulf coast and Atlantic

seaboard from Florida to New England. 5 - 6 Clinical isolates

have been obtained from western (Hawaii, California) and

inland (Pennsylvania, Arkansas and Wisconsin) states, but no

case details have been reported. 1 Additionally, two inland

cases of wound infection were recently traced to a New
Mexico creek and an Oklahoma reservoir; V vulnificus was

not recovered from either environmental source. 12 The or-

ganism has been identified from Atlantic and Gulf coastal

waters2 - 3 and from waters along the Pacific coast ofOregon. 13

With the rapid mobility of today’s society, persons can

ingest raw shellfish from restaurants in states on the eastern

Figure 1 .—Lower extremity skin lesions in a man with Vibrio vulni-

ficus septicemia.

if

A
a

JANUARY 1986 144 • 1 79

1WOHR



CASE REPORTS

seaboard and be virtually anywhere in the United States by the

onset of V vulnificus primary septicemia. Furthermore, raw

oysters are often transported to distant inland restaurants and

oyster bars where they can still harbor infectious organisms,

even when transported under proper refrigeration. Although

multiplication of V vulnificus is inhibited by storage at 4°C
(39.2°F), 14

the organism has been recovered from oysters

after four days of refrigeration.
15

Finally, although no docu-

mented cases of V vulnificus infections have been reported in

patients in Pacific coastal states, the potential for acquiring

both wound infections and septicemia in this part of the

country exists.

Physicians caring for patients who present with signs and

symptoms of necrotizing fasciitis should consider not only

Pseudomonas aeruginosa, streptococci, staphylococci, an-

aerobes and facultative Gram-negative bacilli, but also halo-

philic Vibrio species, particularly V vulnificus, in the

differential diagnosis. While the development of necrotizing

fasciitis is usually related to local trauma or infection, it is

uncommon as a manifestation of sepsis.
16 V vulnificus seems

to be unique as a cause of necrotizing fasciitis from primary

septicemia. 916 It may be prudent for western physicians to

advise their patients who have hepatic disease or are other-

wise immunocompromised to avoid eating raw seafood, par-

ticularly oysters, which filter and concentrate marine

organisms. 517
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Ophthalmomyiasis Externa in

California

RAYMOND R. S. HEYDE, MD
Los Angeles

STUART R. SEIFF, MD
San Francisco

JOHN MUCIA, MD
Los Angeles

Infestation of humans by the larvae of Oestrus ovis, the

sheep and goat botfly, is a rare cause of acute conjunctivitis in

the United States. It is not uncommon in other areas of the

world where extensive sheep herding has brought humans in

contact with goats and sheep. These areas include the Medi-

terranean countries, Central America and Africa.
1

In the

United States, most cases have been reported from Santa

Catalina Island, off the southern California coast. This island

has a large indigenous wild goat population.
2-5

Ophthalmomyiasis externa is the larval infestation of the

ocular conjunctiva and adnexa. Patients with this condition

have ocular foreign body sensation, redness, photophobia,

tearing, a mild follicular conjunctivitis and a superficial punc-

(Heyde RRS, Seiff SR, Mucia J: Ophthalmomyiasis externa in California.

West J Med 1986Jan; 144:80-81)
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tate keratopathy. 4 Ophthalmomyiasis interna is intraocular

larval penetration, primarily involving the choroid and retina.

This can result in iridocyclitis, retinal detachment and en-

dophthalmitis. 6 '
7 We recently examined and treated a patient

with a severe external infestation ofO ovis larvae.

Report of a Case

The patient, a 28-year-old man, presented to the UCLA
Medical Center emergency room complaining of 12 hours of

bilateral ocular foreign body sensation, redness, pain and

tearing. He reported that he had spent the day on Santa Cata-

lina Island sightseeing and snorkeling in nearby kelp beds.

After a dive, he surfaced and removed his goggles. He imme-

diately noted stinging of both eyes, the right more than the

left. Over the next four hours, his intermittent symptoms

increased and became constant.

On examination in the emergency room, his visual acuity

was 20/25, right eye, and 20/20, left eye. Pupils, ocular

motility and visual fields were within normal limits. On ex-

ternal examination he had moderate edema of all four eyelids.

Slit-lamp examination showed a mild conjunctival follicular

reaction (Figure 1). A large number of small, translucent,

white, motile larval organisms was noted in the upper and

lower conjunctival fornices of both eyes (Figure 2). Occa-

sionally they were seen traversing the bulbar conjunctiva and

cornea. The right eye contained about 50 organisms with

about 30 in the left. Both corneas showed superficial punctate

staining.

A diagnosis of ophthalmomyiasis externa was made and

0.5% proparacaine hydrochloride and 4% cocaine hydro-

chloride were administered in an effort to decrease the mo-

tility of the organisms to aid in their removal. Copious

irrigation resulted in reducing the infestation. Several organ-
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isms remained bilaterally, however. An attempt was made to

remove the remaining organisms with forceps, but their tena-

cious adherence to the conjunctivae and the patient’s general

discomfort made their removal impossible. Instead. Neo-

sporin* ointment was generously applied to the conjunctival

surfaces of both eyes in an etfort to suffocate the remaining

organisms. The eyes were firmly patched. When the patient

returned for follow-up the next morning, the remaining organ-

isms were dead and were readily removed. The patient was

treated with topical antibiotic ointment for several more days,

and the follicular conjunctival reaction subsided over the en-

suing week. A careful fundus examination several days later

showed no evidence of intraocular involvement.

Comment

The larvae of Oestrus ovis are approximately 1 mm in

length. They have two large distinctive buccal hooks and

numerous hooklets along the abdominal segments. The botfly

larvae are obligate parasites of sheep, goats and occasionally

horses. In late summer and fall, gravid female flies deposit as

many as 50 larvae in the nares of the above species, either

!

directly or by ejecting a milky stream containing the larvae

while in free flight. The larvae mature in the nares or para-

nasal sinuses. They are then sneezed by the animal onto the

;
soil, where further maturation occurs.

4

*Each gram contains polymyxin B, 5.000 units; zinc bacitracin, 400 units, and
• neomycin sulfate, 5 mg. equivalent to neomycin, 3.5 mg (Burroughs Wellcome).

Figure 1.—Mild follicular conjunctivitis, with Oestrus ovis larvae in

the inferior fornix (arrow).

Figure 2.—A slit-lamp photograph of an Oestrus ovis larva on the

conjunctiva.
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In the event that a human is accidentally infected, it is

usually via the free-flight spray method. But infection via

contaminated water has been reported. 2 When the larvae are

deposited on human conjunctivae, they will not mature and

can survive for only about ten days, unless the globe is pene-

trated.

Ophthalmomyiasis externa is primarily a self-limited dis-

ease. It has been postulated, however, that these organisms

have the ability to penetrate the globe and cause the more
serious ophthalmomyiasis interna.

2
Additionally, the irrita-

tion caused by external organisms can be severe, as in this

case. Thus, prompt diagnosis and treatment are imperative.

Several methods of treatment have been recommended.

First, topical anesthetic and anticholinesterase solutions

should be administered to immobilize the organisms. Irriga-

tion may be used to eliminate some of the larvae. It has been

our experience, however, that even the immobilized organ-

isms tend to cling tenaciously to the conjunctivae. In such

cases, the organisms must be removed individually with for-

ceps, which may be difficult in an emergency room. If the

individual larvae cannot be removed immediately, we recom-

mend instilling an antiobiotic or anticholinesterase ointment

in the affected eyes and patching overnight. This will either

kill or immobilize the remaining organisms, allowing easier

removal later. When infestations are handled expeditiously in

this manner, full recovery is likely.
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Hemolysis, Elevated Liver

Enzymes and Low Platelet Count
The HELLP Syndrome

KLEA D. BERTAKIS, MD, MPH
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Sacramento, California

Preeclampsia is a disease that occurs predominantly in

primigravid women and is characterized by the development

of hypertension, proteinuria and extracellular fluid retention.

Although preeclampsia is a multisystem disease without a

single cause, it seems certain that two pathologic processes

underlie the clinical course: generalized small artery spasm

and increased capillary permeability. A unique group of pa-

(Bertakis KD, Hufford DB: Hemolysis, elevated liver enzymes and low

platelet count—The HELLP syndrome. West J Med 1986 Jan; 144:81-83)
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CASE REPORTS

ABBREVIATIONS USED IN TEXT

AST = aspartate aminotransferase

HELLP = hemolysis, elevated liver enzymes and

low platelet count

LDH = lactic dehydrogenase

tients with preeclampsia and eclampsia who have hemolysis

(H), elevated liver enzymes (EL) and low platelet count (LP)

has been reported. Weinstein 1

recently termed this set of

symptoms the HELLP syndrome. Since then, there has been

debate as to the appropriate use of this acronym. The fol-

lowing is a case report of a patient showing the classic

HELLP syndrome. It serves as evidence that this syndrome

is, in fact, a clinical disorder that requires early recognition

and therapy.

Report of a Case

The patient, a 23-year-old gravida 5 para 0 woman, first

came to the Family Practice Clinic, University of California

Davis Medical Center, at about eight weeks’ gestation. Her

pregnancy progressed without event until 36 weeks, when she

had edema of her hands and legs, a 1 . 8-kg (4-lb) weight gain

in one week, 1 + proteinuria and a mild elevation in blood

pressure from a baseline of 1 10/70 to 1 24/80 mm of mercury.

She also had had a severe bilateral, frontal headache and

frequent Braxton Hicks contractions for several days previ-

ously. Laboratory tests done at that time gave the following

values: a hematocrit of 41.8%; 179,000 platelets per /d; a

serum aspartate aminotransferase (AST; formerly serum glu-

tamic-oxaloacetic transaminase) level, 28 units per liter, and

uric acid, 5. 1 mg per dl. After a week of bed rest, the patient’s

edema decreased, her urine had only a slight excess of pro-

tein, her blood pressure returned to baseline and results of

laboratory tests were normal. A breast stimulation stress test

done at 40 weeks showed fetal well-being.

At 40.5 weeks’ gestation, the patient began having reg-

ular uterine contractions every 12 to 15 minutes. Over the

next 24 hours her contractions continued to be infrequent, but

she complained of pain localized to her right upper quadrant.

Examination at that time confirmed right upper quadrant ten-

derness, 2+ edema of the lower extremities and 3+ deep

tendon reflexes, without clonus. Her blood pressure was 130/

108 mm of mercury. Her cervix had dilated to 2 cm with 80%
effacement. The hematocrit was 37.5%; platelet count,

61,000 per /d; AST, 257 units per liter; fibrinogen, 491 mg
per dl; fibrin monomers, weakly positive; fibrinogen split

products, positive at 10 to 40 fig per ml, and prothrombin time

and partial thromboplastin time within the normal range. A
diagnosis of preeclampsia and the HELLP syndrome was
made and an intravenous infusion of magnesium sulfate and

oxytocin was started. A cesarean section was eventually done

because of failure of labor to progress and worsening right

upper quadrant pain. The patient was delivered of a 2,980-

gram male infant, Apgar scores 7 and 9, who did very well.

Immediately postpartum, the patient had gross hematuria

and prolonged seepage of serosanguineous fluid from the inci-

sional site. Her condition continued to deteriorate, with the

following laboratory results being elicited 24 hours later: he-

matocrit, 22%; platelet count, 17,000 per /d; a peripheral

blood smear showing schistocytosis and polychromasia; AST,

756 units per liter; lactic dehydrogenase (LDH), 2,844 units

per liter; fibrinogen, 368 mg per dl; fibrin monomers,
strongly positive; fibrinogen split products, positive at

greater than 80 ^g per ml; prothrombin and partial thrombo-

plastin times, normal range. She was given a transfusion of

two units of packed erythrocytes at that time. Diuresis started

and her elevated liver function tests, anemia and thrombocy-

topenia began to correct. The magnesium sulfate administra-

tion was discontinued 48 hours after the cesarean section.

Her hospital course was complicated by endometritis,

which responded to intravenous therapy with gentamicin, am-
picillin and clindamycin . The patient was discharged home on

the eighth postpartum day with a normal blood pressure and

platelet count and improving liver function test values and

hematocrit. She has been followed routinely in the Family

Practice Clinic without problems except an episode of right

upper quadrant pain at three months’ postpartum. This was
evaluated with an abdominal ultrasonogram of the liver, gall-

bladder and pancreas in addition to liver function tests, a

complete blood count and platelet count. The results of all

tests were normal and the pain resolved without further

problem.

Discussion

This patient exhibited findings pathognomonic for the

HELLP syndrome. The schistocytes and polychromasia seen

on peripheral blood smears and the falling hematocrit were

compatible with microangiopathic hemolytic anemia. Pro-

thrombin and partial thromboplastin times were normal.

Liver function test results, exemplified by AST and LDH
values, were greatly elevated. There was a significant throm-

bocytopenia present. Clinical symptoms included right upper

quadrant tenderness and edema. Hypertension was present

but not severe. Postoperatively, generalized oozing from the

cesarean section incision site was noted and endometritis

complicated her recovery. This directly parallels the results

reported in the 29 patients with the HELLP syndrome studied

by Weinstein. 1 He found abnormalities on the peripheral

blood smears, including burr cells or schistocytes, or both, in

addition to polychromasia in 28 out of 29 patients. Each had

thrombocytopenia and 72% had a fall in hematocrit out of

proportion to the estimated blood loss. All 29 of his patients

had elevated AST values and all had right upper quadrant

tenderness to palpation. The overall cesarean section rate was

76% and often the wound was left open from the fascia (and

later closed) because of oozing. Complications of infection

ensued in 3 1 % of patients, but were successfully treated with

antibiotics given parenterally

.

Although Weinstein was the first to use the term “HELLP
syndrome" to characterize the thrombocytopenia, microan-

giopathic hemolytic anemia and abnormal liver function find-

ings seen in some patients with eclampsia or preeclampsia,

these complications have been noted separately in the past.

Platelet depletion is a significant early feature in pree-

clampsia and can lead to thrombocytopenia. This drop in

platelet count does not occur in uncomplicated pregnancies.

Microangiopathic hemolytic anemia has been reported in

some patients with preeclampsia, but the frequency is un-

known. Finally, abnormalities in liver function and on micro-

scopic examination of the blood are commonly found in

patients with preeclampsia. The demonstration, however, of
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all three complications together in preeclampsia and

eclampsia provides evidence for the existence of the HELLP
syndrome. In 1954, Pritchard and associates reported three

cases of eclampsia in women with hemoglobinemia, hemo-

globinuria, thrombocytopenia and clotting defects. Two of

the women died. In both of those cases, severe epigastric pain

and generalized abdominal discomfort were noted on admis-

sion to hospital. At autopsy, microscopic examination of the

liver showed focal periportal necrosis in one case and diffuse

degenerative changes within the parenchymal cells, with sub-

acute inflammation of portal areas in the other.
2

Killam and colleagues published a report of five cases of

HELLP syndrome associated with preeclampsia that were

very similar to the one reported here. Three of their patients

showed substantially abnormal hematologic and liver function

test values but did not have severe hypertension. Initially

these patients were mistakenly diagnosed as having hepatitis,

hiatal hernia and pyelonephritis, respectively. Despite the

difference in presentation, all five patients had evidence of

liver dysfunction, depressed platelet counts and intravascular

coagulation and hemolysis. The authors concluded that the

disorder must be strongly considered in all patients with se-

vere preeclampsia or eclampsia with epigastric pain. They
also advised that the poor fetal and maternal prognoses neces-

sitate expeditious delivery. 3

In conclusion, our report lends support to the existence of

a subset of women with preeclampsia and eclampsia who
manifest hemolysis, elevated liver enzyme levels and low

platelet counts. It is therefore important that physicians

caring for obstetric patients be cognizant of the clinical and

laboratory findings in the HELLP syndrome in order to give

early supportive therapy and delivery.
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Endoscopic Observations of the

Pharyngeal Airway During

Treatment of Obstructive Sleep
Apnea With Nasal Continuous
Positive Airway Pressure

—

A Pneumatic Splint
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Since the first description of sleep apnea in Pick-

wickian patients in 1 965

,

1

the sleep apnea syndrome has been

recognized with increasing frequency in a variety of clinical

situations.
2 The cardiopulmonary complications associated

with this disorder often lead to consideration of a tracheos-

tomy. The psychological and physical trauma experienced by

patients with tracheostomies, 3,4 however, has prompted the

development of alternative modes of therapy.

The pathophysiology of the obstructive variety of sleep

apnea has been proposed to be a combination of the negative

oropharyngeal pressure generated during inspiration and re-

duced neurogenic tone in the upper airway muscles associated

with sleep, especially the rapid-eye-movement period of

sleep. The decreased neural activity leads to a relaxation of

the upper respiratory muscles, which causes posterior dis-

(Popper RA, Leidinger MJ, Williams AJ: Endoscopic observations of the

pharyngeal airway during treatment of obstructive sleep apnea with nasal

continuous positive airway pressure—A pneumatic splint. West J Med 1986

Jan; 144:83-85)
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ABBREVIATIONS USED IN TEXT

CPAP = continuous positive airway pressure

EMG = electromyography

placement of the tongue and inward movement of the pharyn-

geal walls. This muscular relaxation, especially if combined

with an upper airway anatomic abnormality, such as fatty

infiltration,
5 macroglossia6

or nasal polyps, 7
is often suffi-

cient to cause a physical obstruction to airflow.

With this pathophysiology in mind, it can be appreciated

that continuous positive airway pressure (CPAP) applied at

the nares, as introduced by Sullivan, 8,9 may be useful in the

treatment of obstructive sleep apnea. The mechanism of ac-

tion of CPAP has been eloquently likened to that of a “pneu-

matic splint” of the upper airway. We offer our observations

in one patient on the effects of nasal CPAP on the patency of

the nasopharynx and hypopharynx that confirm this concept.

Report of a Case

The patient, a 60-year-old man, while in hospital for the

evaluation of new onset of seizures, was referred for evalua-

tion of apneic episodes observed during sleep. He admitted to

snoring for many years, and his wife described nocturnal

apneic episodes, often of long duration, for many years. The
patient complained of frequent sleep interruptions for the past

six years, associated with paroxysmal nocturnal dyspnea.

These were often so severe as to require him to sleep sitting up

in a chair.

The patient was formerly employed as a bus driver, but he

often experienced daytime hypersomnolence of such severity

that he would fall asleep while parking his bus. He would also

fall asleep at the dinner table or during other activities that did

not require his attention.

He said he did not have insomnia, nightmares, enuresis,

morning headache, depression or sexual dysfunction. There

was no history of cardiopulmonary or nasopharyngeal dis-

ease. The patient had had hypertension for 18 years and inter-

mittent pedal edema for 6 years and took a thiazide diuretic

P'
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irregularly. He took no other medications. He was a cigarette

smoker and consumed alcoholic beverages on social occa-

sions.

On physical examination, the patient was obese (165 cm,

134 kg), and had normal vital signs except for a blood pres-

sure of 160/90 mm of mercury. The nasopharynx showed no

evidence of septal deviation or polyps. The soft palate, uvula

Expiration

Inspiration

-CPAP +CPAP

Figure 1 .—Diagrammatic representation of the pharyngeal airway

during sleep seen through a fiber-optic bronchoscope. During respira-

tion without continuous positive airway pressure (-CPAP), inspira-

tion is accompanied by occlusion of the airway after one breath. With
CPAP ( + CPAP), the airway remains patent throughout.

and tonsils were of normal size. The remainder of the exami-

nation elicited no abnormalities.

Laboratory findings of interest included normal hemato-

crit and thyroid function test values. Arterial blood gas deter-

minations with the patient breathing room air showed a partial

oxygen pressure of 66 mm of mercury, a partial carbon di-

oxide pressure of 52 mm of mercury and pH of 7.37. A chest

roentgenogram and electrocardiogram were normal.

After informed consent, the patient was studied with the

nasal CPAP mask in place (a pediatric CPAP mask. Vital

Signs) . This was fitted with a Portex T-piece Adaptor to allow

passage of the fiber-optic bronchoscope (Olympus BF-4B2)

and delivery of CPAP. After the patient's right nostril was
anesthetized with 2% viscous lidocaine hydrochloride solu-

tion, the bronchoscope was introduced through the nose and

into the pharynx to a point just above the posterior tongue.

The patient was then allowed to fall asleep with the nasal

CPAP system and bronchoscope in place. He was simulta-

neously monitored for thoracoabdominal movements by im-

pedance pneumography, arterial oxygen saturation by ear

oximetry (Hewlett-Packard 47201 A) and nasopharyngeal air-

flow by pressure fluctuations in the CPAP system.

Serial episodes of obstructive apnea with desaturation de-

veloped within minutes after the patient fell asleep. The pha-

ryngeal airway was seen to collapse, as described by

others.
81011 The sequence of events observed is illustrated in

Figure 1, with increasing circumferential narrowing of the

lumen with sequential inspirations, and then complete ob-

struction followed by inspiratory tugging of this structure.

Airflow at 60 liters per minute was delivered through the

CPAP system without change in the obstructive apneas. A
positive airway pressure of 2.5 cm of water was then intro-

duced using a CPAP valve (Vital Signs). This produced im-

mediate opening of the hypopharynx (Figure 1), associated

with the return of airflow (Figure 2). When the CPAP valve

was removed, there was an immediate recurrence of obstruc-

tion at the same level. This sequence of events was observed

repeatedly.

Discussion

In this patient we have described the sequence of events

observed with obstructive sleep apnea and the anatomic

changes accompanying its treatment with nasal CPAP. To

Figure 2.—Arterial 02 saturation, thora-

coabdominal impedance and airflow at

the mouth and nose were recorded dur-

ing sleep. The first half of the tracing

shows two episodes of obstructive

apnea accompanied by desaturation.

Continuous positive airway pressure

(CPAP) of 2.5 cm H 20 is introduced,

with relief of the obstruction and return

of regular respirations.
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understand the mechanism by which nasal CPAP overcomes

this form of sleep apnea, it is first appropriate to review the

pathophysiology of the obstruction.

Most observers have shown that obstruction occurs at the

level of the nasopharynx and hypopharynx. with or without a

contribution from the tongue .

10-13
Hill and co-workers 12 have

noted that in normal persons there is electromyographic

(EMG) evidence of repetitive firing of the pharyngeal abduc-

tors and adductors that is synchronous with the respiratory

cycle during both sleep and wakefulness. This same basic

pattern of EMG activity was observed in patients with ob-

structive sleep apnea, except at the times of obstruction.

During the apnea, the pharyngeal abductors and adductors

were shown to be either greatly hypotonic or atonic. Just

before cessation of the apnea, there was an increase in EMG
activity in these muscles. Sauerland and Harper 13 have placed

a greater emphasis on the change in EMG activity of the

genioglossus muscle in the pathogenesis of obstructive sleep

apnea. They noted that obstruction occurred at a time when

the oropharyngeal pressures and the EMG activity of the

genioglossus muscle were most reduced.

It has therefore been postulated that obstruction to airflow

results from an imbalance between the negative oropharyn-

geal pressure during inspiration, which tends to collapse the

upper airway, and the tone of the pharyngeal abductors and

adductors and the genioglossus muscle, which tends to main-

tain airway patency. Nasal CPAP, when delivered as previ-

ously described, serves to counteract the negative inspiratory

forces by introducing positive pressure into the oropharynx

and thus compensates for the hypotonicity of the upper airway

muscles.

In conclusion, our observations clearly show that the ob-

struction to airflow in obstructive sleep apnea occurred at the

level of the pharynx in this patient and that this obstruction

can be successfully overcome with the use of nasal CPAP,
which acts as a “pneumatic splint.”
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Cancer Screening Guidelines

To the Editor: The study by Groveman and colleagues 1

points out that many family practitioners do not correctly

understand the cancer screening guidelines promoted by the

American Cancer Society (ACS). The ACS guidelines have

been a major feature of its effort over many decades to reduce

cancer morbidity and mortality.

The otherwise excellent report concludes by offering two

possible explanations for the deficiency in cancer screening

guidelines knowledge. The authors prefer the alternative that

the ACS “may have been ineffective in disseminating the

information concerning the application of their guidelines.”

This doesn’t wash.

The ACS has the best developed professional education

program of any voluntary health agency, and the cancer

screening guidelines figure prominently in publications

having a wide variety of formats and dissemination patterns.

Chief among them is CA: A Cancer Journal for Clinicians,

which is quite specifically designed to appeal to physicians in

community practice. The current recommendations for cervix

cancer screening, for example, were introduced in that publi-

cation’s July/August 1980 issue
2 and were revised during the

following year, partly as a result of opposition from various

groups in organized medicine. I participated in discussions of

the guidelines in several communities. Outspoken criticism

by community practitioners was very common, though few of

the critics had read the guidelines and even fewer had studied

the background reports upon which they were based. The
firmly grounded rationale, developed by Dr D. M. Eddy, was
ignored in favor of the individual practitioner’s own wisdom
and experience.

A similar attitude is abundantly evident among practitio-

ners who reject the breast cancer screening guidelines, never

having bothered to consider the weight of clinical investiga-

tion that supports the current proposals endorsed by the Na-

tional Cancer Institute, the ACS and the American College of

Radiology.

Dr Eddy is one of numerous experts highly qualified to

oversee the development of guidelines that detect cancer but

do not waste money. 3
1 am often astounded at the unsophisti-

cated pronouncements of physicians who reject such carefully

developed systems on the strength of nothing more convincing

than their own feelings. Some who offer criticisms on the

basis of experience do, indeed, have an admirable back-

ground of cases; however, the opinions that are voiced are not

based on careful analysis of their records but only on their

recollections. It has been possible to show in our community
that the recollections of physicians, no matter how experi-

enced or intelligent, are less reliable than the data from our

Cancer Registry (an example of a more objective information

source), but that does not deter physicians from rejecting ACS
guidelines, even though their basis is continually bolstered

and updated.
4 - 5

Should the ACS consider "enhancing or redirecting their

professional education programs toward primary care physi-

cians?” The information is abundantly available; it is not

reasonable to expect the ACS to spend more of the public's

money in an effort to attract the attention of physicians who
choose to ignore its admirable efforts.

DAVID WISHART. MD
Yakima Valley Memorial Hospital

2811 Tteton Drive

Yakima. WA 98902
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Testing for Ascites

To the Editor: Cummings and associates in their May arti-

cle
1

offer a brilliant, useful fusion of physical and laboratory

examinations to define patients in whom a given physical

finding has a greater or lessor chance of accurately predicting

whether ascites will be present.

A sensitive sign for slight ascites was described 26 years

ago. 2 This “puddle” sign depends on a cooperative and rela-

tively mobile patient. It is said to detect very small quantities

of fluid. Personal experience suggests high sensitivity and

indeterminate specificity. I suspect that routine use of this

maneuver would not supplant the combined testing proposed

by the authors—that is, it would have a lower predictive

value. However, if it were studied prospectively and

“blindly,” as w'ere the four signs in the paper by Cummings
and associates, it might prove to have excellent predictive

value in selected patients. In particular, it could help dem-

onstrate ascites in those 48% of patients with abnormal pro-

thrombin time and negative fluid wave who do have ascites. In

this way it could further constrict the pool requiring ultrasono-

graphy, without loss of diagnoses. One hopes that the authors

or another group will perform the study needed to test this

speculation/hypothesis.
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On a minor point, the authors clearly mean, based on

context (page 634, column one, last paragraph, first sentence)

that the left flank, not the right, is percussed with the patient

in the right lateral decubitus position—percussion of the de-

pendent flank would be clumsy and uncomfortable, if not

impossible.

HENRY SCHNE1DERMAN, MD
Teaching and Research Scholar

American College of Physicians

Assistant Professor of Medicine
Assistant Professor of Pathology
Director, Autopsy Service

University of Connecticut Health Center

Room CG-058
Farmington, CT 06032
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Contact Lenses and Respirator Use

To the Editor: In the epitome “Use of Personal Respiratory

Protective Devices (Respirators)” in the October issue,
1

it is

stated that “The use of contact lenses while wearing respira-

tors needs careful consideration.” I concur with this as med-

ical advice, since on medical grounds I doubt that it is

necessary to automatically exclude contact lenses merely be-

cause a respirator is worn. However, I believe it should be

pointed out that federal OSHA [Occupational Safety and

Health Administrationjand state OSHA regulations have defi-

nite requirements regarding this point. A physician should

always be aware of the legal requirements when extending

medical approval or advice regarding respirator use. As an

example, Cal-OSHA regulations state the following:

“Wearing of contact lenses shall not be permitted in an atmo-

sphere where a respirator is required.”
2 This would appar-

ently exclude any medical judgment about the advisability of

wearing contact lenses in situations where respirators are

worn.

MICHAEL GONDF.K, MD
Medical Director

Western Division

Dow Chemical U.S.A.

PO Box 1398
Pittsburg, CA 94565
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‘Pseudoseptic’ Arthritis

To the Editor: The recent description of “pseudoseptic”

arthritis in patients with “rheumatoid” arthritis by Call and

co-workers' is an important clinical observation. It brings to

light yet another complication of rheumatoid arthritis for phy-

sicians to recognize. In the past year I have treated a patient

with a similar syndrome and I report this case to add to their

series.

Report of a Case

The patient, a 77-year-old man who had had rheumatoid

arthritis for 23 years, was admitted to hospital six hours after

the abrupt onset of a rigor followed by feverishness and ar-

thralgias especially affecting both elbows. He reported that he

had had two or three such episodes a year for several years but

had never previously sought medical attention. They would

generally last one or two days and resolve after self-medica-

tion with extra corticosteroids. He had been taking 8 mg of

triamcinolone (Aristocort) and enteric-coated aspirin daily

for 2
1
years.

On physical examination he appeared ill. His temperature

was 38.7°C (101. 8°F). His elbow joints were tender and

swollen. No fluid could be aspirated from the right elbow but

4 ml of thick pus was aspirated from the left elbow joint. The
synovial fluid had a nucleated cell count of 82.000 cells per p\

with 90% polymorphonuclear leukocytes. Gram's stain and

crystal analysis of the fluid were negative. The peripheral

blood leukocyte count was 14,700 per /ft with 70% segmented

and 3% band cells. The erythrocyte sedimentation rate was 14

mm per hour. An x-ray study of the affected elbow showed
degenerative changes only.

Treatment was begun with intravenously given oxacillin

sodium, gentamicin sulfate and increased corticosteroids for

presumptive septic arthritis. The patient’s fever subsided

within 24 hours and he felt well. The joint swelling and ten-

derness rapidly resolved. On the second day the left joint was

reaspirated and only one ml of thinner fluid obtained. Gram’s

stain of the fluid was again negative. No fluid could be aspi-

rated the third day. By this time cultures of the blood and joint

fluid (including anaerobic and chocolate agar cultures) were

reported as negative. The parenteral antibiotics were discon-

tinued and cephalosporin was given by mouth for an addi-

tional ten days. There were no long-term complications.

The patient reported one similar episode in the ensuing

1 Vi years. He was recently seen again with exactly the same

syndrome. The left elbow had a tense, painful effusion and 7

ml of thick pus was aspirated from this joint. Synovial fluid

nucleated cell count was 88,000 cells per /d with 94% poly-

morphonuclear leukocytes. Again Gram’s stain, crystal anal-

ysis and cultures of this fluid were negative. The glucose

concentration of the fluid was 23 mg per dl. The peripheral

blood leukocyte count was 25,200 per /d with a left shift. The

erythrocyte sedimentation rate was 1 0 mm per hour.

The patient was treated with a boost in his oral steroid

dosage and the syndrome resolved within 48 hours. No antibi-

otics were given.

Discussion

This man presented with the typical clinical features of

septic arthritis complicating steroid-dependent rheumatoid

arthritis. Similar to the patients described by Call and co-

workers, there was pus in the joint compatible with bacterial

arthritis but crystal studies. Gram’s stains and cultures were

negative. The rapid resolution of systemic and joint symp-

toms and signs is unlike true septic arthritis. Interestingly,

this patient has experienced documented recurrent episodes as

had one patient in the report by Call and associates.

In contrast to the generally poor outcome seen with bacte-

rial arthritis in patients with rheumatoid arthritis,
2 none of the

patients with “pseudoseptic” arthritis suffered any excessive

morbidity or further joint destruction. Although disseminated

gonococcal infection, Reiter’s syndrome, gout and pseudo-

gout can all present with a culture-negative arthritis with

intense synovial leukocytosis, each has distinct clinical fea-
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tures differing from the “pseudoseptic” arthritis in cases of

rheumatoid arthritis. Though rheumatoid arthritis can cause

an inflammatory synovial fluid, such pronounced leukocy-

tosis in the range of 50,000 to 200,000 cells per jd is usually

seen only in an infected rheumatoid joint.

Any purulent joint effusion should be considered septic

until proved otherwise. However, the report of Call and col-

leagues identifies the distinct entity “pseudoseptic” arthritis.

With greater recognition of this syndrome, the management

of some patients with rheumatoid arthritis and purulent joint

effusions will be altered and a better understanding of the

mechanisms of this complication will be attained.

RONALD V. LOGE, MD
Dillon, Montana 59725
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To the Editor: Call, Ward and Samuelson in their discus-

sion of “pseudoseptic” arthritis
1

point out the occasional

flares in patients with rheumatoid arthritis which mimic

septic arthritis in joint pattern, synovial cell counts and sys-

temic features. They stress the importance of the traditional

use of empiric antibiotic therapy in patients with cell counts

containing greater than 90% polymorphonuclear leukocytes

who are acutely ill or severely debilitated. However, they also

propose an alternative watch and wait approach for patients

with rheumatoid arthritis who present with highly inflamma-

tory fluid, but without an obvious infectious source, diag-

nostic fluid Gram’s stain, immunosuppression or septic

appearance. This proposal is based on the beliefs that (1)

therapeutic responses to antibiotics are more difficult to eval-

uate in rheumatoid joints, and therefore these few patients will

be exposed to potentially longer courses of antibiotic therapy

while awaiting a response and (2) that “a delay of two to five

days early in the course of bacterial infection of joints” does

not alter outcome. The authors also point out that “the deci-

sion not to treat is easier” in patients with previous episodes

of pseudosepsis.

While I agree with the last statement, I feel that it is a

potentially hazardous course to “wait out” a potentially in-

fected joint. The papers quoted by Call and co-workers as

indicative of increased infections in rheumatoid joints also

reveal that only one third of the patients had a complete re-

covery and that about 25 % died. Other studies have suggested

that fewer than 60% of nongonococcal joint infections have

positive Gram’s stains and that perhaps 50% of patients are

afebrile at presentation. Experimental and clinical studies

have suggested
2-4

that delay between onset and diagnosis is

predictive of poorer outcome. It is likely that there is already a

longer delay time before diagnosis of sepsis in rheumatoid

arthritis patients.
5

I also am not convinced that gonococcal

arthritis can be dismissed on the basis of denial of exposure by

marital partners and/or by negative joint fluid cultures. 5

Hence, there is reason to doubt our ability to immediately

exclude the diagnosis of septic arthritis on clinical grounds

even in less complicated cases. There is also no assurance that

a delay in therapy for several days does not contribute to

further joint destruction and systemic morbidity.

I believe that it is important to recognize the entity of

pseudoseptic arthritis in patients with rheumatoid disease. I

also believe that the decision “not to treat” with empiric

antibiotics and frequent joint aspiration the first or second

such episode in a given patient for approximately three to five

days (until all the culture results return) is potentially haz-

ardous. This problem is not dissimilar to the therapeutic deci-

sions that must be made in patients with asymmetric,

inflammatory, peripheral arthropathies (for example, psori-

asis, Reiter’s syndrome, Crohn’s disease) who often present

with extremely cellular synovial effusions in a mono- or oli-

goarticular pattern.

BRIAN F MANDELL, MD. PhD

Assistant Professor of Medicine
Rheumatology Section

University of Pennsylvania

Box 630/GI
Hospital of the University of Pennsylvania

3400 Spruce Street

Philadelphia, PA 19104
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Anger and Frustration Revisited

To the Editor: As I dragged out of the elevator feeling oh so

sorry for my fatigued, battered, I've-been-on-call-too-long

body and mind, I saw my house officer relief at the pediatrics

nurses ’ station.

“Hey, Cliff, am I ever glad to see you. Do you want to

hear about the hot cases you’re going to have to cure to-

night?”

“Uh, yeah, well, first maybe you had better sit down. I’ve

something I need to tell you.”

“Sure, what’s up?”

“All week I haven’t felt quite right; yesterday I thought I

might have felt a mass in my belly. I felt again this afternoon.

It’s still there.”

“Oh come on. Cliff, you have intemitis—you’re getting

all your patients’ problems.”

“Nine years ago I had a melanoma removed from my
scalp. It was a Clark level II.”

My eyes met his in profound silence. This red-headed

befreckled family practice resident and 1 saw the denouement.

“Why don’t you head home now. Cliff. I’ll finish up for

you.”

“I need to write up these last few charts. I want to badly.

Then I’ll go. Are you sure you don’t mind taking my call?”

“Cliff.”

“You know there are so many excellent, interesting cases

on the ward now. I’d sure like to be able to follow them, but

more than that. I’d want to help them and encourage them.”

As he signed what was to be his last progress note, he

looked at me. I hadn’t moved. His eyes were penetrating like

hot steel

.

“I have become an interesting case. I am so angry!”
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The other day while driving to work, I was thinking about

Cliff. Something made me look over to the passenger side of

my car. The image of Cliff slipped through the window and

into the seat; he buckled up.

“Well, hot dog teacher-physician, how has it been these

past six years?”

“Not bad. Cliff. It’s good to see you. What brings you to

the Northern Plains in winter—are you crazy?”

“I thought I’d drop by and find out what the status was of

my chosen profession.”

“If you want to know. I’m very angry. The medical pro-

fession, your chosen profession, is going to the dogs. To be a

physician now, you have to have an MBA or a degree in

computer science. Insurance companies dictate hospital ad-

mission policy, and advertising executives and marketing an-

alysts are more important than department chairmen. Our

profession, Cliff, is more interested in its collective pocket-

book than the collective good of our society. It’s a sad day

when more actors and athletes than physicians are holding

public office. It’s all ridiculous. Something has to happen

soon.”

“You are hacked off, old buddy. But what about all the

good things that have happened, the advances in technology,

pharmacology, medical knowledge. I sure wish I was around

to participate. You guys are curing more illness now than

when we were residents.”

“Oh, I don’t know about that. We have more and more

tools that cost more and more to use; meanwhile, we talk less

and less to our patients. People are dissatisfied and they

should be. Sure there have been advances, but who bene-

fits?—the people who are lucky enough to be able to pay.

“OK, so what are you, Mr Big Shot Bleeding Heart, going

to do about it?”

“You would have to ask that, Cliff. I remember you al-

ways tried to catch me on rounds, too. I won’t let you get

away with it this time, but you’re right. Maybe just the fact

that I think about this stuff helps and maybe—just maybe—

I

can raise the collective consciousness of our profession

somehow.”

“That would be a great accomplishment. Well, I better be

going, you’re almost at the office. Let me know how you’re

going to do this consciousness raising; maybe I can help. Oh,

by the way, if you guys find a cure for metastatic melanoma,

give me a holler. You know. I’m not angry anymore.”

“Will do, Cliff, will do.”
E. A. RAVITZ, DO
808 SE 2 7th

Des Moines. IA 50317

Clinical Importance of the

Determinants of the Hyponatremic
Response to Hyperglycemia

To the Editor: The report of Drs Moran and Jamison 1

demonstrates by a rigorous method the nonlinearity of the

relationship between serum glucose and sodium concentra-

tions and indicates the factors that determine this relationship.

I want to point out that the clinical importance of these deter-

minants varies. The major determinants of the depression in

sodium concentration, if there are no changes in external bal-

ance of water or solute, are the degree of hyperglycemia and

the initial (euglycemic) intracellular fluid (ICF)-to-extracel-

lular fluid (ECF) volume ratio.
2

One effect of the degree of hyperglycemia is obvious (the

greater the glucose concentration, the larger the decrease in

sodium concentration). The second effect, curving of the

slope APNa/APG so that this slope becomes less steep as

glucose concentration increases, is the result of the changing

ICF-to-ECF volume ratio. This ratio determines the avail-

ability of ICF water for dilution of ECF solute. For the same

degree of hyperglycemia, more ICF water moves extracellu-

larly (APNa is of greater magnitude) if the initial volume ratio

is high than if it is low. In progressing hyperglycemia, the

ICF-to-ECF volume ratio becomes progressively lower, as

ICF water moves continuously extracellularly. This effect of

the degree of hyperglycemia on the slope APNa/APG be-

comes clinically significant only in extreme hyperglycemia. 3

Another factor explored by Moran and Jamison is the loss

of ICF glucose during development of endogenous hypergly-

cemia. This cannot be considered as operating on the initial

ICF-to-ECF solute (and volume) ratio. The clinical signifi-

cance of the loss of ICF solute is negligible, because G 2

represents a minute fraction of total ICF solute (in the ex-

ample of Table 1 in the article by Moran and Jamison, if G is

1,000 mosm, G 2 is 1.5% of ICF solute). To demonstrate the

lack of clinical importance of G 2 , 1 repeated the calculations

of Table 1 for G equal to 100 and 1,000 mosm, assigning to G 2

the value zero. Moran and Jamison’s equation 7 becomes:

y = (31. 1G — 2 1 )/( 1 , 1970 + G)

For G = 100 mosm, glucose concentration is 192 mg per

dl, sodium concentration 138.6 mEq per liter and APNa/APG
1 .52 mEq per liter per 100 mg per dl. For G = 1 ,000 mosm,
corresponding values are 960, 128 and 1.40, respectively.

For essentially the same glucose concentration (963 in Table

1 , 960 mg per dl in this example), sodium concentrations (127

for G 2 = 0. 1G in Table 1 , 128 mEq per liter for G 2 = 0 in

this example) differ by 1 mEq per liter.

The most important effect of the initial ICF-to-ECF
volume ratio is seen in abnormalities of the euglycemic ECF
volume. This is shown in Moran and Jamison’s Figure 1 . In

severely edematous patients with hyperglycemia, APNa/
APG slopes much less steep than Katz’s predictions have,

indeed, been reported.
4
Patients with edema and in whom

hyperglycemia develops are prone to more severe hyperto-

nicity than patients without edema or with ECF volume deple-

tion if the degree of hyperglycemia and the external balances

of water and solute are similar.

ANTONIOS H. TZAMALOUKAS, MD
Renal Section (IIIC)

VA Medical Center

Albuquerque
.
NM 87108
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* * *

Drs Moran and Jamison Reply

To the Editor: We thank Dr Tzamaloukas for his com-

ments. We agree that the clinical significance of intracellular

solute loss on the ratio of the change in sodium concentration

to the change in glucose concentration (APNa/APG) is small.
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We also agree that the clinical significance of the initial intra-

cellular fluid to extracellular fluid (ICF/ECF) ratio is great

and is the major (new) point of the paper.

Dr Tzamaloukas’s suggestion that simply “the greater the

glucose concentration, the larger the decrease in sodium con-

centration” is in error. It is incorrect precisely because of the

very importance of volume status in determining APNa/APG.
For example, an edematous patient with a 10% gain in body

weight due to fluid and a plasma glucose concentration of 800

mg per dl will have a depression of serum sodium concentra-

tion of approximately 9 mEq per liter. On the other hand, a

volume-depleted patient with a 10% loss and a (lesser) glu-

cose concentration of 700 mg per dl will nonetheless have a

larger reduction in sodium concentration, approximately 1 1

mEq per liter.

The importance of the patient’s volume status in assessing

hyperglycemic hyponatremia is paramount.

MARK MORAN, MD
Acting Assistant Professor

REX L. JAMISON, MD
Professor and Acting Chairman

Department ofMedicine

Stanford University Medical Center

Stanford, CA 94305

Fatigue Fracture, Not Pseudofracture

To the Editor: The case report “Pseudofractures in Patients

With Low-Turnover Osteoporosis” in the August 1985 issue
1

is a well worked up presentation of fatigue fractures in osteo-

porotic bone, rather than pseudofracture. The radiographic

appearance as well as the clinical workup are quite charac-

teristic.

s. B. REICH, MD
Professor and Vice Chair
Department of Radiology
University of California, Davis

Clinical Professor of Radiology
Department of Radiology
University of California, San Francisco

Chief, Diagnostic Radiology
VA Medical Center

150 Muir Road
Martinez, CA 94553
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The Class of ’85: OB Malpractice Fee
Phobia Among Medical Students

To the Editor: A nationwide decline in ob/gyn specialists’

involvement in obstetrics has been noted in a recent news
service item (“Obstetrical Services Decline.” The San Ber-

nardino Sun, February 12, 1985, p 11—New York Times

News Service). Having interviewed family medicine resi-

dency applicants over the past nine years, it has become ap-

parent that the desire to do or not do obstetrics is a

“watershed” issue for medical students who desire further

training in family medicine. 1
" 3 The malpractice insurance

premiums have always been a factor in the considerations of

these students. In tact, it appeared that many students based

much of their career choice on what they anticipated as the

financial feasibility of providing this service (with malprac-

tice insurance premiums being a major financial burden).

To determine the potential impact of perceived financial

liability, fourth-year medical student residency applicants

were asked a series of questions about anticipated practice

style regarding obstetrical services and cost of malpractice

insurance premiums.

The first question was whether or not they were likely to

do obstetrics as a part of their family medicine practice.

Second, students were asked what they anticipated to be the

dollar cost of yearly malpractice premiums to family physi-

cians for simple nonoperative obstetrics. This was to be a

“first year in practice” cost.

As a second part of the study, current malpractice carriers

in California provided quotes regarding their premiums for

board-certified family physicians providing obstetrical ser-

vices. This information is tabulated yearly by the California

Medical Association for its membership. This document pro-

vided information regarding malpractice insurance premium
rates for 1984 and 1985 (Table 1).

In all, 63 applicants completed the study; there were no

exclusions. This group represented 30% of the applicants

who completed the application process. Approximately half

felt that they were committed to a family practice that

contained obstetrical services, whereas an equal number felt

unprepared to make this commitment (Table 2). Approxi-

mately a third of the students felt that they definitely would not

do obstetrics. Table 2 compares the estimates of first-year

malpractice costs in southern California by ob-committed res-

idency applicants versus ob-noncommitted residency appli-

cants. The averages of these estimates are discordant by more
than $10,000 peryear.

When asked the source of these quotes, the students stated

that they had been told by their professors or senior residents

in medical school that these were the costs that they could

expect. Regardless of the source, it appears that these esti-

mates are not accurate. Medical schools should distribute

accurate information regarding this important aspect of med-

ical practice. In this way, medical students can make an in-

formed decision regarding their options for future medical

training. Can there be educational malpractice insurance on

behalf of those who are incorrectly counseled?

Since students already face the dilemma of declaring their

specialty choice before any “real world experience,” it seems

that financial information of this type is important to students

TABLE 1 —The First Year Cost of Malpractice Insurance Upon
Entering Family Practice With Uncomplicated Obstetrics

1984 1985

Company 1 $2,262 $2,640

Company 2 $2,668 $3,120

Company 3 $2,536 $3,032
These figures represent malpractice premiums for physicians “new in practice"

who are receiving the 50% discount on first year rate. Three malpractice carriers

were chosen randomly from information provided by the California Medical Associa-

tion.

TABLE 2 .—Students Citing Malpractice Insurance Costs as a

Determinant in Their Decision Not to Do Obstetrics

Unlikely to Do Likely to Do

Number of medical students surveyed . . N = 31 N = 32

Average annual insurance premium
predicted cost (with 0B) . $27,500 $14,000

Range of predicted costs per annual

malpractice insurance premiums . . . . $1 6K-60K $4K-25K
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wishing to make an intelligent decision regarding career

choice. Future training must be appropriate for their antici-

pated practice style. A previous study of premature special-

ization has shown an impact on national Board scores.
4 This

report of malpractice fee phobia is a reminder that there are

other administrative/economic decisions that have an impact

on a medical student's choice of practice style. It appears that

some university-based family medicine curricula are not ef-

fectively disseminating important information regarding the

realities ofcommunity family practice.

WM. MacMILLAN RODNEY, MD
Department of Family Medicine

San Bernardino County Medical Center

780 E Gilbert St

San Bernardino, CA 92415-0935
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Do-Not-Resuscitate Orders Viewed After a

Year of Residency

To the Editor: Some time ago, 1

1 wrote a letter to the editor

discussing do-not-resuscitate (DNR) orders and other aspects

of the doctor-patient relationship from the perspective of a

fourth-year medical student. That letter was answered by a

physician. Dr John Hadley, 2 who reminded me that caring for

real patients is not so simple and recommended that I reeval-

uate my opinions after completing my internship.

Now that I have completed my first year of family practice

residency, I would like to respond.

As Dr Hadley suggested, the quick pace of the clinical

world leaves little time to fully discuss DNR orders with a

patient or patient’s family. The hospital where I work—
Fresno County’s Valley Medical Center in California— is

often so busy there seems little time even to take a good

history. Still, physically writing a DNR order is easier for me
now than it used to be; I suspect this is because I have done it

often enough that it generates less fear than it used to. Emo-
tionally, however, it is as hard or harder; my sense of respon-

sibility toward patients and their families is much deeper than

a year ago.

Most of us would agree that 3 am is no time to discuss code

status. Yet too often I have found myself in the middle of the

night trying to rouse an ill, elderly patient or call a patient’s

family, friend or conservator to determine recent functional

status and desires about resuscitation. Dr Hadley was correct:

It is the norm to decide code status too quickly and with too

little information. This does not, however, make it right.

As a fourth-year student, I saw a need to discuss clinical

ethics because I had experienced ethical problems with pa-

tients and had many questions. I did not, unfortunately, see

why most medical schools cannot effectively address these

issues: Most medical school faculty are not engaged in on-

going doctor-patient relationships and have no experience in

discussing DNR orders and many other ethical concerns in

their most appropriate setting—the outpatient clinic.

Feelings of responsibility grow slowly; acting responsibly

requires careful consideration. Only in the clinic or private

office when patients are less ill, families less stressed and

physicians less hurried is there time to address DNR orders in

a thoughtful, nonthreatening way. Most patients with whom
we would like to discuss code status have chronic, progres-

sive illnesses and are seen by us regularly. Discussing code

status with them and their families over several visits—before

they need further hospital care—should be possible in most

cases.

It is human nature, I think, to discuss deeply personal

matters only with those whom one trusts, respects and feels

comfortable with. Even though we physicians have license to

become intimate with our patients fairly quickly, we cannot

expect them to elaborate on their own dying after only superfi-

cial, "medical” interactions. True, consistent decisions

about code status can be reached only when the doctor-patient

or doctor-family relationship is well-established and au-

thentic.

When I last wrote to the editor, all I could do was preach;

now I have practiced. And if I have learned one thing over the

past year, it is that patients are real people, not cases to be

won or lost or tests to be graded. Some are more sophisticated

and educated than others, but all want to live more fully in

their own way. If we can help them do that—remembering

that dying is still part of living—then we have done well.

MARC TUNZI, MD
Valley Medical Center

Fresno, CA 93702
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Evaluating Chronic Encephalopathy From
Organic Solvents

To the Editor: Drs Morton and Linz properly call attention

to the issue of chronic encephalopathy from exposure to or-

ganic solvents in the October 1985 issue.
1 They completely

ignore, however, the most pressing issue in evaluating these

cases: They invariably become Workers’ Compensation cases

and are litigated. As an independent and Agreed Medical

Examiner for the California Workers’ Compensation Board, I

have seen literally hundreds of these over the years for evalua-

tion. The fact is that many of these cases are brought up

second hand: a company closes, a worker is out of work or the

worker has another type of injury primarily and these cases

come at issue only as an afterthought rather than as a primary

presenting complaint.

The question of validity, therefore, becomes paramount.

Drs Morton and Linz feel that neuropsychologic testing is

paramount in the diagnosis.

The authors may not be aware of the fact but these testings

are highly variable, especially in Workers’ Compensation

cases. As an Agreed Medical Examiner, I have often found a

variation of conclusions by different psychologists adminis-

tering the testings. There are very many nonspecific findings

that will lead one to errors in diagnosis. Indeed, one case

comes to mind in which a woman was allowed to go through

the testings with a young baby, which constantly distracted

her, in her lap. Indeed, the examiner commented upon the fact

that the patient was distracted by the infant and yet this did not
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influence the findings of a cognitive deficit and a diagnosis of

organic brain damage.

I personally feel that neuropsychological testings must be

used only as an adjunct along with extensive neurologic tests

including computed tomographic scans, electroencephalo-

grams and evoked action potential testings. The use of neu-

ropsychological testing alone can lead to an "overdiagnosis.”

The Medical Advisory Committee of the California Divi-

sion of Industrial Accidents has stated that neuropsycholo-

gical tests to determine organic brain damage are not to be

used as a sole basis for the diagnosis in such cases. Clinical

features and other test results must be factors.

Admittedly, better and more sensitive testing is needed but

I do not feel, as the authors apparently do, that the answer is

neuropsychological testing only.

ALVIN MARKOV1TZ, MD
Associate Clinical Professor of Medicine

USC School of Medicine

11600 Wilshire Blvd, Suite 512
Los Angeles, CA 90025
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AIDS Transmission

To the Editor: H. Hunter Handsfield's article in the Oc-

tober 1985 issue, "Decreasing Incidence of Gonorrhea in

Homosexually Active Men— Minimal Effect on Risk of

AIDS,” 1 may need further clarification.

(1) Gonorrhea versus acquired immunodeficiency syn-

drome (AIDS) incidence: If the average incubation period for

sexual inoculation to CDC-defined AIDS is around five years

as in blood transfusion associated AIDS, 2 one would assume

that most persons diagnosed as having AIDS in 1985 were

inoculated before late 1982. At that time, gonorrhea rates

began to fall rapidly in San Francisco concurrent with the

issuing of "safe sex” guidelines. The only way to assess the

efficacy of “safe sex” guidelines for AIDS is to study the

sexual practices of those who have recently seroconverted

with respect to HTLV-III/LAV/ARV antibody. A study in

San Francisco has shown that all recent seroconverters have

participated in sexual activities that resulted in the exchange

of semen and other body fluids.
3

(2) Monogamy: Exchange of body fluids—that is, "unsafe

sex,” may be safe only to those who have been in bilateral

monogamous relationships, or celibate, since around 1978,

when seropositivity to LAV was first noted in homosexual

men in San Francisco. 3 - 4 Those who have become monoga-
mous more recently should be counseled to follow “safe sex”

guidelines since a long-term carrier state has been described

with AIDS.

(3) Sexual practices may be classified according to the San

Francisco AIDS Foundation and Bay Area Physicians for

Human Rights as “safe” (mutual masturbation, massage,

hugging and dry kissing), “possibly safe” (fellatio inter-

rupts, cunnilingus, vaginal or rectal intercourse with

condom and wet kissing) and “unsafe” (vaginal or rectal

intercourse without condom, receiving ejaculate in mouth and

oral- or manual-anal contact)

.

JAMES M. CAMPBELL, MD
Cltair, Scientific Advisory Committee

San Francisco AIDS Foundation

Chair, Scientific Affairs Committee
Bay Area Physicians for Human Rights

450 Sutter Street, Suite 1500
San Francisco, CA 94108
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Correction—Hepatitis A
To the Editor: The Epitomes of Occupational Medicine

(October 1985) provided a well-rounded update of this com-

plex field. There is a gross error, however, in the section on

the health of refugees and employment. 1 Dr Felton states that

hepatitis B in a food handler presents a public health risk. I

would like to believe this is a typographical error, intended to

state hepatitis A; but in my practice of public health I find

numerous physicians who fail to differentiate the two ex-

tremely different diseases. Also, for the sake of completeness,

other occupations and settings are considered at high-risk

when fecal-oral diseases are present in a worker or service

recipient: medical-care providers, day-care workers or

day-care attendees. Finally, there is no report in the literature

known to me of Entamoeba histolytica being spread by con-

taminated food, which is not to say that it hasn't or couldn't

happen. Chronic salmonellosis, particularly typhoid, should

not be forgotten.

DAVID E. DASSEY. MD
Chief of Disease Control

County of Riverside

Department of Health

3575-1 1th Street Mall
Riverside, CA 92502
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Editor's Note
Dr Dassey is correct. Hepatitis A was intended and the

error was a typographical one.
MSMW
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The Internship—A Prospective Investigation of

Emotions and Attitudes
DONALD E. GIRARD, MD; DIANE L. ELLIOT, MD; DAVID H. HICKAM, MD; LANDY SPARR, MD;

NANCY G. CLARKE; LINDA WARREN, and JAMES KOSKI, MD, Portland

In a prospective survey for changes in emotions and attitudes of all medical interns of The Oregon

Health Sciences University (N = 22) at six intervals during the 1982-1983 academic year, both

positive and negative emotional changes were noted. Satisfaction with the decision to become a

physician decreased during the period, a change that correlated directly with depression and
fatigue and inversely with excitement and importance.

(Girard DE, Elliot DL, Hickam DH, et al: The internship—A prospective investigation of emotions

and attitudes [Medical Education], West J Med 1 986 Jan; 1 44:93-98)

The internship is considered an important period in the

maturation of new physicians. Although it is traditionally

viewed as a time of growth, undesirable emotional states in-

cluding depression, anger and fatigue
1 '3 have been shown to

occur during this period. Moreover, recent literature de-

scribes the internship as a tumultuous time 4 " 8 and raises con-

cerns about the development of physician impairment during

postgraduate training. 5'9 These reports have led to contro-

versy about the strengths and weaknesses of the internship. In

addition, it is not known whether satisfaction with the deci-

sion to become a physician or attitudes toward patients relate

to the emotional changes of internship. To begin to understand

both the emotional and attitudinal changes that occur during

postgraduate training, we did a prospective evaluation of in-

terns in the Department of Medicine at The Oregon Health

Sciences University.

Methods

The Department of Medicine house staff spend six weeks

on each clinical rotation and divide their time among 12 inpa-

tient services, 2 emergency room and 1 intensive care unit

rotations at the University Hospital and the Veterans Admin-

istration Medical Center (VAMC). There are no times when
all house staff are assembled together on a periodic basis.

Thus, serial administration of a questionnaire to the house

staff on their individual services was decided on as the most

practical means of surveying the group.

Development of the Questionnaire

The study of emotions and attitudes among busy new phy-

sicians requires an instrument that is relevant to their experi-

ence. takes little time to complete and offers the opportunity

for candid and individual responses. After careful review of

previously published questionnaires that assessed emotions or

attitudes, we found none that met the study’s needs. From June

1979 to June 1981 , the interns at The Oregon Health Sciences

University were asked to anonymously complete question-

naires developed by two of us (D.E.G and N.G.C.). These

questionnaires included both single responses and open-ended

questions about the subjects’ 1 i ves A wide range of issues was

addressed: satisfying and dissatisfying aspects of professional

work; relationships with others, such as family, friends, su-

pervisors and peers; aspects of life outside the hospital, such

as financial concerns, hobbies and the use of free time, and

emotions. Serial questionnaires were submitted and collected

prospectively at two-month intervals to identify those issues

that seemed to be of most importance to the interns.

The survey instrument was designed to test four hypoth-

eses: (1) the levels of satisfaction with the decision to become

a physician change during the internship, (2) certain emotions

also change during the year and correlate with levels of satis-

faction, (3) programmatic changes can be identified by

trainees to enhance their abilities to cope with the stresses of

the year, and (4) selected aspects of the experience are per-

ceived as particularly satisfying and others particularly dis-

satisfying.

The final instrument included a total of 74 multiple choice

and four open-response questions that could be completed by

the average participant in about ten minutes. Four sets of

questions were asked, each of which corresponded to the four

hypotheses cited above. The first three sets of questions re-

quired responses on a Likert scale of agreement in which 1

represented strong disagreement and 5 indicated strong agree-

ment with the statement.

From the Division of General Medicine, Department of Medicine, and the Department of Psychiatry, The Oregon Health Sciences University, Portland.
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The first question concerned satisfaction with the decision

to become a physician. The second question provided 14

emotional descriptors with which interns were asked to rank

their agreement or disagreement. They included positive feel-

ings, such as excited, relieved, important, competent and

useful, and negative feelings, such as nervous, anxious, over-

whelmed, depressed, defeated, inferior and fatigued.

The third question offered a variety of interventions that

might improve the ability of interns to cope with the stresses

of the year. Possible interventions were of three general

types: changing the work load (decreased night call, fewer

patients, more vacation time and increased administrative

help); increasing the role of the faculty (establishing discus-

sion groups, sharing night call, strengthening the faculty-in-

tern sponsorship program, improving the orientation pro-

gram and providing counseling services), and improving

opportunities for social outlets (establishing a house officer

lounge, increasing house officer social activities).

The fourth question provided a set of factors, any number

of which could be selected, that the interns felt added to or

detracted from satisfaction with the year. Potentially satis-

fying factors included patient care (seeing sick people get

well, being responsible for clinical decisions, maintaining

good communication, making good clinical judgments and

feeling competent as a physician); interpersonal relationships

(interacting with patients, seasoned physicians, peers and

loved ones), and education (teaching medical students and

learning from interesting clinical cases). Factors that might

be considered to contribute to dissatisfaction included over-

work (too little sleep, too many patients, too much paper-

work); patient care (seeing patients die, recognizing self-de-

structive disease, making decisions beyond competency), and

personal factors (inability to meet unrealistic faculty expecta-

tions, lack of free time, missing family). As a supplement to

this question, each participant was asked to indicate in narra-

tive form which factors added most to and detracted most

from satisfaction with the internship.

The study was formally introduced to all interns at orienta-

tion and their voluntary participation was enlisted. A detailed

explanation of the methods of distribution and collection of

the questionnaires was presented. Subjects were told that the

long-term goals of the study included the improvement of the

program and that all responses would be anonymous.

Questionnaires were distributed to and collected from all

22 interns at orientation and 1 , 3, 6, 8 and 1 1 months into the

1982-1983 year. Questions 1 , 2 and 4 were included on each

questionnaire; question 3 (on interventions) was omitted from

the first and third periods (June and September). To minimize

the possible influence of the beginning or end of any particular

rotation on the responses, all questionnaires were distributed

and collected during midrotations.

Scaled variables were analyzed for significant differences

by repeated measures analysis of variance. Because all sub-

jects did not respond to every part of each question, the total

group size for each response varied from 1 8 to 22 . The associ-

ation between variables was assessed using Pearson’s prod-

uct-moment correlation coefficient.
10

Results

Satisfaction with the decision to become a physician

showed significant variation during the year (Figure 1). After

an initial rise at one month, the group’s level of satisfaction

decreased at subsequent times, reached its nadir at the eighth

month and showed a significant overall decrease for the year

(P

<

.05).

A number of emotional changes occurred during the year.

Levels of excitement, nervousness, anxiousness and being

overwhelmed all decreased (P< .001 , P< .001 , P< .001 and

P< .005, respectively) (Figure 2). Levels of fatigue, depres-

sion and defeat rose during the year (P<.001, P<.005,
P < .00 1 , respectively) and reached their highest points at the

eighth month (Figure 3). While the study subjects’ feelings of

importance and usefulness remained at relatively low levels

and did not change during the year, their assessment of their

competence increased progressively over the year (P< .001)

(Figure 4).

Correlation analysis showed a very high correlation be-

tween some emotional descriptors and satisfaction with the

decision to become a physician. Those descriptors that corre-

lated positively with satisfaction with the decision to become

a physician were feelings of excitement (r = .446, P< .001)

and importance (r=,347, /
5 <.001). Significant negative

correlations were found with feelings ofdepression (r = .425,

P< .001) and fatigue (r = .342, P< .001 ).

The group identified certain programmatic interventions

as potentially beneficial, including increased vacation time,

increased administrative help and decreased night call.

Figure 1 .—Sequential mean levels of interns’ satisfaction with the

decision to become a physician during the training year. *P< .05
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Agreement with these factors increased progressively during

the year (P< .05, P< .005, P< .005, respectively) (Figure

5). The existing faculty-intern sponsorship program was per-

ceived as less beneficial through the eighth month and then of

increasing usefulness by the eleventh month (P<.005).

Counseling, strengthening the orientation program and dis-

cussion groups with faculty were all viewed as not of potential

help, a perception that did not change during the study period

(Figure 6).

No significant differences were observed in the frequen-

cies of perceived positive factors during the period of study.

Those factors that were viewed by the majority of interns (N

> 1 1 ) to contribute most to the satisfaction of the internship at

all times during the year included feeling the camaraderie of

peers, learning from interesting cases, seeing patients im-

prove because of personal involvement, being responsible for

decisions regarding patient care and feeling competent about

patient care. Those factors considered by the majority to con-

tribute most to dissatisfaction with the internship included

getting too little sleep, having no free time, spending too

much time with paper work and coping with patients with

self-destructive diseases.

Individual comments made by the interns at various points

during the year reinforce changes noted in the single response

questions. Before the year began, when asked for personal

statements that might exemplify positive aspects of their in-

ternship, trainees made statements reflecting their roles as

Figure 2.—Sequential mean levels of interns’ excitement, nervous-

ness, anxiety and being overwhelmed during the training year.

new clinicians: “I am entering the world of responsible adults

with a skill,” “I have finally started the actual prac-

tice/responsibilities.” At one month positive statements still

focused entirely on their value as competent physicians: "I

cured a patient with pneumonia and discharged him home,”

“a patient's wife told me I did a good job." By midyear, the

theme of positive responses still involved issues of compe-

tency, but also began to reflect fatigue and disillusion. Exam-
ples included: “I realize I am a competent physician,” but

“[the only positive thing is] getting out of the hospital at

night.” By the end of the year, although satisfaction with

increased personal efficiency and competence persisted, the

“positive” aspects of the experience focused on the fact that

the end was in sight: “the internship is almost over,”

“nothing [is positive] except leaving.”

Similar changes in attitudes were also observed in per-

sonal comments about dissatisfying aspects of the year. Be-

fore the year began, worries of personal competence were a

major theme: “I am constantly worrying about competence,”

“feeling that I'm not as bright or as capable as the people who
chose me for the program felt I was.”

One month later, the interns began to complain about the

extreme commitment of time, although personal competence

was still a key issue: “never able to go home,” “little time

available to deal with life problems,
” “lam required to make

decisions beyond my level of competence, especially in the

middle of the night.” By midyear, the system was blamed for

Figure 3.—Sequential mean levels of interns’ fatigue, depression

and defeat during the training year.

JANUARY 1986 • 144 • 1 95



INTERNSHIP

inefficiencies and fatigue, and patients were no longer ex-

cluded from criticism. Examples included: “too many pa-

tients, too many admissions, too many nights getting out of

the hospital at 8 to 9,” “dealing with difficult patient person-

alities,” “dealing with abusive patients.” By the end of the

year, complaints of fatigue, “the system” and “patients”

became paramount. For example, “similar patients with

vague complaints that are not readily solvable,” “dealing

with social problems that I have little real power to influ-

ence.”

Discussion

A few studies are available that explore changes in emo-

tions and attitudes among medical students or postgraduate

trainees. In their retrospective report, Valko and Clayton re-

ported that 30% of medicine, pediatric and surgical first-year

residents who had just completed their internships had been

chronically depressed during the year. 1 Uliana and co-

workers found that among 23 house staff evaluated prospec-

tively at four-month intervals by the Profile of Mood States

and Self-Rating Depression Scale, only levels of anger-hos-

tility changed significantly (increased) during the year. 2

Gordon made similar observations at the same institution a

year later, but also found that tension-anxiety levels were

higher and fatigue-inertia scores lower at the beginning than

Figure 4.—Sequential mean levels of interns' feelings of impor-

tance, usefulness and competence during the training year. N/S = not

significant

at any other time during the year (Geoffrey H. Gordon, MD,
Assistant Professor of Medicine and Psychiatry, University of

California at Irvine, Long Beach VAMC, written communi-

cation, July 1984). Depression-dejection scores did not

change in either of these studies. Friedman and colleagues

reported that sleep-deprived interns experienced transient

psychopathology and impaired efficiency in carrying out du-

ties, but no long-term observations were made. 3
In the pro-

spective study by Adler and associates of four pediatrics in-

tern classes evaluated by questionnaire at the beginning and

end of the internship, several altitudinal changes were ob-

served." Among these were a decrease in positive attitudes

toward patients, worsened doctor-patient relationships and

decreased positive feelings about the internship and about life

and learning, but increased confidence in the performance of

medical duties.

Attitudes have also been observed to change during under-

graduate training. Eron followed students during medical

school and found that cynicism increased and humanitari-

anism decreased during these years. 12 More recently, Les-

serman reported that senior medical students showed less ide-

alism toward patients than during their first year.
13

We have prospectively evaluated changes in emotions and

attitudes of a department of medicine intern class. Our study

is unique because the survey instrument was developed spe-

1 2 3 4 5 6 7 8 9 10 11 12

Time (months)

Figure 5.—Mean levels of interns' agreement with the usefulness

of increased vacation time, increased administrative help and
decreased night call in improving abilities to cope with the stress

during the training year.
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cifically for use by the trainees, the data were collected pro-

spectively at close intervals during the year and response rates

were excellent.

Significant emotional changes were observed. The favor-

able ones, including decreasing nervousness, anxiety and

being overwhelmed, and increasing recognition of compe-

tence are consistent with the interns’ abilities to accept the

demands and responsibilities of busy, practicing physicians

and improve their clinical skills during the year. However, at

the same time, satisfaction with the decision to become a

physician decreased significantly and undesirable emotional

changes occurred with falling levels of excitement and rising

levels of depression, defeat and fatigue. The apparent par-

adox that emerges as the interns recognize their growing clin-

ical competence and yet develop increasingly negative emo-

tions may be explained by the interns’ recognition of major

discrepancies between the “physician” roles they anticipated

and the ones they actually fulfill. They are left clinically com-

petent but dissatisfied.

From their collective responses, attitudes about satisfying

or dissatisfying aspects of the internship are not surprising

and might be anticipated to be cited by any group of primary

care physicians. In fact, these new physicians’ attitudes are

strikingly similar to those identified by Case Western Medical

School graduates about their own practices.
14 These physi-

5
-

• Preceptorship (P< .005)

O Counseling (N/S)

A Strengthen orientation (N/S)

A Discussion groups

with faculty (N/S)

4 -

i i i i

9 10 11 12

Time (months)

Figure 6.—Mean levels of interns' agreements with the usefulness

of the faculty-intern preceptorship, counseling, strengthening the

orientation program and discussion groups with faculty in

improving coping abilities with the stress during the training year.

N/S = not significant

dans reported many satisfactions related to helping patients,

solving clinical problems and developing relationships with

patients and families, but major dissatisfactions from time

pressure, administrative demands, therapy failure and pa-

tient-related problems. In addition, careful review of our sub-

jects’ individual comments suggests that the emphasis of cer-

tain attitudes does change during the year. Comments made
early in the year reflect a high degree of idealism and hope for

fulfilling roles as competent physicians caring for needy, enti-

tled sick. As the year progresses, “escape” from the hospital

becomes a goal and, eventually, “nothing but completion of

internship" is added as a reason for satisfaction. During the

same period, reasons for dissatisfaction shift from concerns

for personal competence to fatigue, the institution and the

patients. These responses suggest that certain negative atti-

tudes characterized by the loss of idealism and emotional

withdrawal become much more prevalent as the interns “ma-

ture” during the year.

Consistent with the change of their attitudes in a negative

direction, the interns select programmatic changes that facili-

tate “escape”— increased vacation time, increased adminis-

trative help and decreased night call. Those programmatic

changes that require more investment or more involvement

are considered of no help. The only exception to this theme is

identification of increasing usefulness of the faculty-intern

preceptorship program between the eighth and eleventh

months.

The concerns and attitudinal changes among our interns

are virtually identical to those identified in a group of 28 new

human service professionals reported by Chemiss. 15 These

new lawyers, high school teachers, mental health workers and

health nurses, all employed in public service, were inter-

viewed in detail prospectively over a two-year period, and

several important findings about their behavior and attitudes

were identified. Factors that were particularly important to

and often sources of stress for these recent graduates included

the collegiality of peers; the issue of competence; the lack of a

motivated, grateful patient clientele, and bureaucratic inter-

ference by the institution. They responded to their roles by

adopting certain predictable attitudinal changes: compro-

mising work goals; blaming the system for failure; giving up

humanistic beliefs about people, and increasing emotional

detachment. Of primary concern to Cherniss about these

changes was that they represented maladaptation to their ca-

reers and a process of professional burnout.

The factor or factors responsible for increasing dissatis-

faction with the decision to become a physician and for ad-

verse emotional and attitudinal changes that occur during in-

ternship remain uncertain, although inordinate time

pressures, fatigue and the inability of the house officers to

recognize their roles as important or useful appear to be con-

tributors. The possibility that the internship, as it currently

exists, does not allow for fulfillment of “idealistic goals” of

our new physicians may also have resulted in adverse changes

and dissatisfaction.

Before appropriate interventions can be instituted, these

preliminary results need to be confirmed and extended. For

example, the type of information collected for this study needs

to be obtained from interns in other training environments,

from more advanced trainees and from practicing physicians.

Ongoing studies of these types offer an opportunity to deter-

JANUARY 1986 • 144 • 1 97



INTERNSHIP

mine if negative emotions and attitudes persist through

training and into practice. The picture that emerges from

these longitudinal studies may provide insights into the cause

of these problems and directions for initiating interventions.

For the present, supervising faculty and program directors

should take note of the significant emotional changes that

evolve in their interns and attempt to strengthen the positive

aspects of the experience.
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association . The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions or policy statements.

Cytoxan Therapy for Multiple Sclerosis

QUESTION:

Is Cytoxan therapy for the treatment of multiple sclerosis considered acceptable medical

practice or should such therapy still be considered experimental ?

OPINION:

In the opinion of the Scientific Advisory Panel on Neurology, the use of the immunosuppres-

sant drug cyclophosphamide (Cytoxan) for the treatment of multiple sclerosis is considered

investigational. Reports of a recent controlled clinical trial indicate that short-term therapy

with high doses of this toxic drug in combination with the adrenocorticotropic hormone

(ACTH) can arrest the progression or even reverse the clinical symptoms in chronic, rapidly

progressive multiple sclerosis. The effect has been temporary, however, lasting one to three

years before progression of the disease recurs. Additional studies are in progress to deter-

mine whether patients will respond to a second course of treatment or whether retreatment

will prevent late deterioration.

Because there are problems of immediate toxicity and the long-term effects of its use are

unknown, investigators caution that cyclophosphamide should be used only under research

protocol or in carefully selected patients who have not responded to conventional therapy and

whose disease is progressing at a rapid and relentless rate. For such patients and their

families, the risks and limitations of this form of treatment must be clearly understood.

Further controlled clinical trials with prolonged follow-up periods are required to docu-

ment the safety and efficacy of cyclophosphamide before it can be considered accepted

practice in the treatment of multiple sclerosis.

98 THE WESTERN JOURNAL OF MEDICINE



Voice Problems in Entertainers

HANS von LEDEN, MD, Los Angeles

The medical care of entertainers is an art as well as a science; it demands both clinical experience

and empathy—an appreciation of the special problems facing the performer. The expansion of our

diagnostic acumen with audiovisual equipment and function studies, the addition of new medica-

tions and the development of microsurgery and laser surgery have improved the care of the

professional voice user. Preventing voice problems by vocal hygiene remains the principal chal-

lenge.

(Von Leden H: Voice problems in entertainers [Special Article]. West J Med 1 986 Jan; 1 44:99-1 01

)

I
n any patient or group of patients, symptoms threatening

their occupation or livelihood give rise to special concern.

In professional voice users, even the slightest change in the

voice may create panic. This worry applies particularly to

singers and actors who depend on perfect vocal function for

their success. There is an infinite variety of intralaryngeal and

extralaryngeal adjustments— neurological, muscular and car-

tilaginous—all of which must be fine tuned to achieve artistic

success.

By nature, entertainers are sensitive and excitable and easy

prey to their emotions. These qualities make them successful

entertainers, for no audience would pay the price of admission

to hear dull, colorless or phlegmatic performers. At the same

time, I have found entertainers to be cooperative, warm,

grateful and courageous—and determined to do their job.

From their physicians they need moral support, under-

standing and the assurance that their vocal organ will not fail

them in their hour of need. Place yourself in the position of a

prominent singer who is scheduled before an important audi-

ence that night: The critics wait in the front row for the first

sign of hesitation and seize upon the first flat note to discredit

the singer in tomorrow's newspapers.

While other entertainers—pianists, violinists, flutists or

drummers—rely on a previously tuned instrument, the singer

appears on stage all alone. He or she is expected to produce a

miraculous sound of exactly the correct pitch, the correct

intensity and the correct quality without the benefit of an

outside aid. The only instrument is a pair of vocal folds less

than an inch in length and subject to all forms of infirmity. Is it

any wonder that stage fright is common among vocal profes-

sionals?

Entertainers have the right to expect sympathy from their

physicians and an appreciation of their special problems. It is

of no help to offer an appointment two days hence to a per-

former who is scheduled to sing “Carmen” or “Don Gio-

vanni" that evening. Nor is it reassuring if the physician

examines only the throat without listening to the patient's

voice. The highest notes of the vocal range are usually the first

to be affected and the clarity of these notes is reassuring to

both physician and patient.

An examination of the singer and actor should begin with a

searching history by the physician. No entertainer will volun-

teer the information that he or she is suffering from stage

fright; instead, concern will be couched in a professional

code. An experienced examiner will recognize these signs

w ithout embarrassing the patient.

A brief evaluation of the general health and a thorough

examination of the upper aerodigestive tract and the larynx

provide the desired information about the presence of organic

disease. An acute inflammation or laryngitis, which is often

part of an upper respiratory tract infection, should react well

to conservative treatment—voice rest, humidification, decon-

gestants, lubricants, fluids and the avoidance of irritants.

Voice rest prevents further injury of the inflamed struc-

tures. Decongestants reduce the swelling of the nose and para-

nasal sinuses and control the irritating postnasal discharge. A
humidifier of cool air with or without aromatic additives is the

most effective agent for soothing inflamed tissues; in an emer-

gency, however, even a teakettle provides the desired humidi-

fication. Pastilles or lozenges lubricate the throat and provide

both subjective and objective relief. An aromatic spray, such

as Larylgan (a combination product containing antipyrine,

pyrilamine maleate, sodium caprylate, menthol and other ar-

omatics), is also helpful in easing the discomfort and in re-

lieving the dryness that accompanies an entertainer’s anxiety.

Fluids and other supportive measures tend to improve the

From the University of Southern California and The Institute of Laryngology and Voice Disorders, Los Angeles.
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general condition. Hot tea with honey or lemon has been a

favorite of singers and actors for generations. It goes without

saying that such irritants as smoking, concentrated alcohol

and highly spiced foods are prohibited. The use of antihista-

mines and tranquilizers should be avoided because they dry

out the mucous lining of the throat and cause drowsiness.

In an acute emergency, the intramuscular administration

of a rapidly acting corticosteroid, such as Celestone Soluspan

(a combination product containing betamethasone sodium

phosphate and betamethasone acetate) or methylprednisolone

acetate is helpful in reducing the inflammation of the vocal

organ. While the vocal result may not be aesthetically perfect,

a singer or actor with a mild or moderate inflammation of the

larynx can usually be readied for a single performance by

conservative treatment, relaxation exercises and moral sup-

port.

A word about voice rest. Gone are the days when enter-

tainers were tortured with prescriptions ofcomplete voice rest

for a period of three to six months. Our investigations have

shown that the vocalis muscle begins to atrophy after two or

three weeks of disuse, and therefore complete silence should

be limited to a few days. Entertainers must be impressed that a

stage whisper is more harmful than full voice because it ne-

cessitates forceful closure of the membranous vocal cords.

Only the cartilaginous posterior third of the cords remain

open during a whisper. From the standpoint of vocal hygiene,

the gentlest type of phonation is a soft, breathy voice.

Among acute voice problems, hemorrhage into the larynx

is an absolute contraindication to the professional use of the

voice. While this condition may occur after any vocal abuse,

it is most commonly seen in actors or singers during or after a

vocally demanding performance. Hemorrhage of the vocal

cords is one condition that demands absolute voice rest to

control the bleeding and prevent a recurrence. Corticosteroids

may aid in the absorption of the collected blood and in pre-

venting the formation of a persistent hematoma.

Entertainers with local ulcerations or tumefactions should

also be discouraged from professional voice use. Exceptions

to this prohibition are the so-called vocal nodules that arise at

the junctions of the anterior and middle thirds of the vocal

cords as the result of excessive or faulty use. While a large,

firm nodule may completely incapacitate a performer, a

small, soft lesion may prove only a temporary handicap.

In this connection, I would like to emphasize that vocal

nodules are often misdiagnosed. A small collection of mucus

on the free margin of the vocal cord or a prominent vocal

process may mislead an inexperienced examiner into diag-

nosing vocal nodules. Many singers or actors present a

swelling in this location after a strenuous performance be-

cause the impact of the approximation is greatest in this area;

by the following morning these so-called nodules have often

disappeared. Because the term “nodule" has frightening con-

notations for a vocal artist, its use should be avoided when-

ever possible. Treatment of early vocal nodules should be

conservative and consist of vocal temperance and reeduca-

tion; surgical treatment should be reserved for fibrotic nodules

that prove resistant to conservative measures.

Vocal problems of longer duration deserve the attention of

an experienced laryngologist who has access to current diag-

nostic methods and instrumentation. Magnification during in-

direct lary ngoscopy often shows minor irregularities of the

vocal fold margins; a fiber-optic or telescopic examination

affords additional information about the activities of the

larynx during phonation; stroboscopy presents valuable data

on vibratory excursions and approximation of the two vocal

cords, and laryngeal function studies measure the efficiency

of the laryngeal structures in organic diseases and functional

disorders of the larynx. Audiovisual techniques permit pa-

tients to view their own larynx on a television screen and are

valuable for comparative studies over a period of time

.

Of special interest to a primary physician should be the

effects of endocrine changes on the voice. Most women have

changes in vocal pitch and clarity before and during menstrua-

tion. when the tissues of the larynx tend to swell. Opera

companies in several European countries recognize this

well-known phenomenon by an exclusionary clause in artists’

contracts. Pregnancy also affects the singing voice—usually
favorably— until the size of the fetus interferes with the

norma! breathing process.

Prolonged use of birth-control pills may decrease the

vocal range; this medication should be discontinued as soon

as an entertainer notices a progressive change in her high

notes. Anabolic daigs and all medications containing proges-

terone must be used with extreme caution in singers, for the

masculinizing effects of these drugs are usually irreversible.

Contemporary life places a heavy strain on performers.

Their vocal system is expected to adapt to the jet lag of air

travel and extensive climatic changes and to perform without

adequate time for rest and adjustment. Physicians can be of

great help to their artist patients by counseling reasonable

periods of preparation and relaxation between engagements.

Above all, performing artists should be cautioned against

exerting their voices in the presence of ambient noise—during

air travel, automobile trips and at noisy receptions and restau-

rants. Cooperation with singing teachers and voice coaches is

helpful in this regard.

By contrast, many rock singers have never had a voice

lesson and consequently abuse their voices unmercifully.

Compared with the cooperative traditional performer, they

are often rebellious and do not follow the advice of their

physicians. Under these circumstances, their vocal careers

are often short-lived. The human vocal organ was not de-

signed to compete with electronic instruments, and in many

cases the singers need to scream just to monitor their own
voices.

The promiscuous use of cigarettes and hard drugs,

common to the rock culture, further injures the delicate struc-

tures of the larynx. Marijuana smoking may cause erythema

and ulcerations of the vocal epithelium, with a loss of the

upper range. Cocaine sniffing usually affects the nasal mucous

membranes, but the more recent habit of smoking this irri-

tating substance can also affect the larynx. The stronger the

drug, the more likely the damage!

Both otolaryngologists and primary physicians should

also be concerned about the effect of surgical intervention on

the voices of entertainers. For all surgical cases, an anesthesi-

ologist should be chosen with special care, for damage to the

delicate laryngeal structures during insertion of an endotra-

cheal tube or prolonged general anesthesia may affect the

quality of the voice. The indications for tonsillectomy should

be reviewed carefully before counseling such a procedure in a

professional singer. If the tonsils require removal, meticulous
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care should be given to preserving the muscular pillars and the

surrounding mucous membranes; preserving the inferior pole

avoids scarring and adhesions in the glottic sulcus.

It is not generally recognized that a thyroidectomy may
damage the voice even when the inferior laryngeal nerve is

preserved. In professional singers, I have made it a rule to

retract the stemomastoid and strap muscles of the lower neck

during a thyroid operation, because dividing and subse-

quently approximating them often result in a decrease of the

vocal range for periods of months or years. In this age of

litigation, surgeons should remember that a singer may blame

the operator if his or her subsequent singing career is not

successful.

On the other hand, recent advances in laryngeal equipment

and techniques have revolutionized the scope of laryngeal

surgical procedures for preserving and improving the voice.

Microsurgery of the larynx permits precise excision of the

smallest lesion of the laryngeal interior. With microsurgery,

an entertainer can rest assured that a scirrhous nodule or a

polyp can be removed without damage to essential structures.

The application of the carbon dioxide laser by experienced

operators for certain surgical procedures can further diminish

the incidence of permanent injury to the vocal cords and sub-

sequent changes in voice.

Despite these great new opportunities, an ounce of preven-

tion is still worth a pound of cure. The principal challenge to

voice care in entertainers remains the prevention of voice

problems by good vocal hygiene. As the Roman orator Quin-

tilian observed almost 2,000 years ago, good habits, adequate

rest and good nutrition are the key to vocal health.

The medical care of entertainers is an art as well as a

science—an art that primary physicians should share. A
healthy voice presumes good physical and mental health, for

the voice is truly a "mirror of the soul." Because the artistic

production of voice is multifaceted and involves organic,

functional and emotional components, it is both challenging

and rewarding to provide medical care for entertainers. This

spunky lot dares to excel in a society where mediocrity is the

easy choice. I have always considered it a privilege to deal

with creative artists, who are determined to play their part:

The show must go on

!

Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists These opinions

are. however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Magnetic Resonance Imaging

QUESTION:

Is magnetic resonance imaging considered accepted medical practice ?

OPINION:

In the opinion of the Scientific Advisory Panel on Radiology, magnetic resonance imaging

(MRI) has moved beyond the investigational stage and its use is now considered established

medical practice. This diagnostic tool is of exceptional value in imaging such anatomical

areas as the brain, spine, heart, mediastinum, pelvis, joints and renal transplants. When
indicated, MRI may be the physician’s primary study of choice and it need not be preceded

by any other diagnostic study.

MRI is rapidly evolving and the advisory panel acknowledges that further controlled

clinical investigations are required to determine the full usefulness of this technology.
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Commentary

Health Promotion—An Ethical Perspective

ROGER BUSH, MD, Seattle

Physicians, individually and collectively, are formulating and marketing health promotion cam-
paigns in unprecedented numbers. While such efforts are generally consonant with the ethic of

promoting health by scientifically valid means, care must be taken not to compromise this ideal in

pursuit of marketable, simplistic models of disease.

(Bush R: Health promotion—An ethical perspective [Commentary]. West J Med 1986 Jan;

144:102-103)

P hysicians and medical groups in increasing numbers are

joining and competing with lay groups in formulating and

marketing health promotion campaigns. Such programs are

entry points into new and lucrative markets and, as opportuni-

ties to expand services and retain patients, may help physi-

cians survive mounting financial and competitive pressures.

Quite apart from economic considerations, health education

is a long-overdue element of medical practice. With the ex-

ceptions of immunization campaigns and effective antimicro-

bial therapy, few innovations in medical practice have had a

significant impact on the general health of the population.

Increased longevity and improved public health in developed

countries are generally attributed to better nutrition, educa-

tion, sanitation, housing— all standard of living or

“life-style” issues. Physicians, individually and collectively,

should take a leading role in promoting these issues. As physi-

cians enter the competitive fray of the marketplace, they must

balance financial expedience with scientifically sound prac-

tices.

Medicine has always been under pressure to provide the

general public with a simple explanation for disease. The lay

public is more receptive to groups that provide simplistic

models of disease, regardless of their validity. Orthodox med-

icine is, in a sense, in competition with alternative care givers

for the attention and the money of consumers. The market-

place abounds with naturopaths, homeopaths, iridologists,

reflexologists, acupuncturists and chiropractors, who offer

the potential patient fanciful but well -developed models of

disease. Since the ancients, orthodox medicine has also been

preoccupied with providing unified, comprehensive theories

of disease.

The distinguishing feature of orthodox modem medicine

and the cornerstone of its credibility is devotion to the scien-

tific method and to the rigorous, objective scrutiny of its own
tenets. By this standard, we separate our field from the pan-

oply of alternative health care systems. Competitive and fi-

nancial pressures may tempt physicians to compromise this

code of scientific devotion; its integrity is contingent upon the

vigilance of its adherents. By assimilating health promotion

into medicine, we risk assigning health a spiritual signifi-

cance. Disease, particularly when its cause is uncertain and

its treatment ineffectual, is easily assigned such spirituality.

The former mythology of tuberculosis and the current atti-

tudes toward cancer are obvious examples. Corruption,

decay, pollution, weakness and lack of passion are character

traits identified with these diseases. The disease becomes a

metaphor. People both speak about and react to the disease

metaphorically. To assign the victim of these diseases those

metaphorical qualities is a natural and imperceptible transi-

tion. This concept is well developed by Susan Sontag in her

essay Illness as Metaphor.

1 She describes a psychological

theory, or metaphor, of disease. The first implication of this

theory is that psychological or social deviation is a disease

and that its victims should be understood, treated and

cured—not punished. The converse of this implication is that

illnesses are to be considered psychologically; that people get

sick because they want to, and can cure themselves by mobili-

zation of their will. Whether or not it is intended, the potential

inference is that patients unwittingly cause their diseases and

therefore deserve their consequences. Similarly, we as physi-

cians can transfer blame for patients’ suffering from ourselves

and from fate to the victim, while assuring those as yet unaf-

fected that they, by their actions, can avoid the disease.

Pathogenesis is thus shifted from a scientifically honest but

frustrating enigma to a fallacious but appealing metaphor.

Until science provided a unifying explanation and treat-

ment for tuberculosis, we preached overcrowding, poor

housing, night air, insufficient sunlight and poverty as the

multifactorial causes of TB. In John Wesley’s treatise Primi-

tive Physick, published in 1764, sickness was presented as

punishment for earthly sins. This tradition of physical hy-

gienism holds that health results from living within the “laws

From the Department of Medicine, The Mason Clinic. Seattle.
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of nature,” and, since the laws of nature are God-given, it is a

religious obligation to abide by them. 2 This multifactorial

hygienic hypothesis is now used to explain two contempo-

rary, poorly understood scourges: cancer and coronary artery

disease. These diseases are currently touted as caused pri-

marily by environmental factors and personal life-style. For

the modern consumer of health care, illness is portrayed as

nature taking revenge on our wicked, technocratic life-styles.

Crude statistics are brandished to an eager public, and various

foods and practices can be assigned nearly mythical proper-

ties on weak or absent data. The unspoken message is that

cancer and coronary artery disease are companions of indus-

trial civilization and that illness in general is the result of

imprudent life-styles.

People want simple, comprehensible causes for disease,

ones that they can control. To meet this demand, the tempta-

tion is to market a method of preventing early demise. From
the medical literature come the oversimplified type A person-

ality of Friedman, the high-fiber diet of Burkitt, the “seven

habits of healthy living” and other controversial behavioral

means of avoiding cancer, heart disease and death. 3 " 5

The message, again, is that everyone is responsible for his

or her own health, and culpable for his or her own disease,

and that illness is the result of a decadent society’s crimes

against nature. This metaphorical model of disease, while not

imperative to a health promotion program, is easy to stumble

into, and commonly found in such programs. Epidemiologic

data do not fully explain this doctrine of physical hygienism,

and the subliminal, metaphorical message of these programs

is one of religious obligation to adhere to their tenets. Such

models do not bear scrutiny when subjected to the constraints

of scientific method and rational thought that are applied to

the rest of medicine.

Skepticism is not held in high esteem in this ideologic

climate. To admit ignorance of the cause of disease, and to

broadcast it, is tantamount to treason. One who does admit

ignorance becomes a medical pariah among the zealots

preaching self-determination. Unfortunately, zeal and opti-

mism, however shallow, are much more easily marketed than

are candor and skepticism. As Lewis Thomas put it, “when it

comes to serious illness, the public tends to be more skeptical

about the skeptics, and more willing to believe the true be-

lievers. It is medicine’s oldest dilemma, not to be settled by

candor or by any kind of rhetoric; what it needs is a lot of time

and patience, waiting for science to come in, as it has in the

past, with solid facts.”
6 The entry of physicians and their

agents into health promotion campaigns has a sound ethical

basis, but caution must be exercised so as not to compromise

this ethic in pursuit of financial success.

. . . Caveat vendor.
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The Therapeutic Value of Pets
FAITH T. FITZGERALD, MD, Sacramento, California

While domestic pets are capable of transmitting disease and inflicting injury, they may also be of

benefit to human health. Studies suggest that companion animals, in addition to their well-known

role as helpers to the handicapped, may alleviate depression, solace the lonely, facilitate psycho-

therapy, socialize criminals, lower bloodpressure, increase survivorship from myocardial infarction

and ease the socialpain of aging in our society.

(Fitzgerald FT : The therapeutic value of pets [Commentary], West J Med 1 986 Jan; 1 44:1 03-1 05)

S
trong intuition and numerous anecdotes suggest that the

human relationship with pets is beneficial to both, but

actual scientific data are sparse. Various movements are afoot

to introduce companion animals as therapeutic aids in geriat-

rics, psychotherapy and the treatment of chronically ill and

handicapped children and adults.
1

It appears to be time to

examine what data are available to support these therapies.

Most studies so far have been reported in veterinary, nursing

and sociological literature, with the medical literature con-

centrating preponderantly on the negative aspects of domestic

animals—the zoonoses.

The human-companion animal bond, as it is now called, is

an ancient one. Humans and dogs, especially, have an old

relationship, of perhaps 10,000 to 15,000 years’ association.

The dog, descended from the wolf, Canis lupus, presumably

served early humans as a hunter, guard, alarm-giver, herder.

From the Department of Internal Medicine. Division of General Medicine, University of California Davis Medical Center. Sacramento.
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companion and occasionally dinner. Members of the Felidae

family, the cats, have their origins of domestication more

recently, which may be why they are less servile than dogs.

There are no good records of domesticated cats earlier than

1500 bc, but the event may have occurred earlier. Egyptians

made cats sacred as early as 2500 to 2200 bc but the animal

might not have been domesticated at that time.

Today, Americans spend more than $4 billion a year to

feed 48 million dogs, 27 million cats, 25 million birds, 250

million fish and 125 million assorted other captive creatures.
2

Why? What are they good for? What are the advantages and

disadvantages of pet ownership and, especially, what are the

medical implications of so many animals who share our lives?

The Disadvantages of Pets

Pets cost a lot of money, with pet-care products a multibil-

lion dollar industry. Old people, in particular, may be ill able

to afford companion animals, whose food bill may be 80 cents

or more a day, let alone veterinary medical expenses, licen-

sure, grooming, toys and the like. In addition to their mainte-

nance cost, animals may be inconvenient and even destruc-

tive, causing hairy rugs, shredded upholstery, chewed shoes

and the inevitable “accidents” of house-bound animals.

Moreover, though domesticated, companion animals retain

the power to injure people, as in cat scratches and dog bites.

These account for millions of incidents per year; and it is

estimated that every year 2 % of all children between 5 and 9

years old suffer a dog bite. Dog attacks still occasionally kill

human beings, though these are blessedly rare.
3

Of greatest interest to physicians, perhaps, are the zoo-

noses and other illnesses attributable to domestic animals.

Even if one omits farm animals and focuses on domestic pets,

these are many (see Table l).
4
In addition, an untold number

of people have atopic responses to their domestic pets. These

hazards, however, do not deter pet owners. Remarkably, in

one study 73 % of families with pets to whom a member of the

family was allergic refused to get rid of the animal. More-

over, allergists who own pets were far less adamant in ad-

vising pet removal from their atopic patients than were non-

pet-owning allergists.
5

TABLE 1.—Some Diseases Transmissible to Humans From
Cats and Dogs *

Anthrax Salmonella

Staphylococcus Brucellosis

Streptococcus Cat scratch fever

Rhus dermatitis Chagas’ disease

Coccidiosis (Isospora) Cutaneous larva migrans

Psittacosis Ringworm

Dirofilariasis Dipylidium caninum

Campylobacter Feline pneumonitis

Mycobacteria Leishmaniasis

Lymphocytic choriomeningitis Leptospirosis

Listeriosis Echinococcus

Blastomycosis Scabies

Pasteurellosis Sporotrichosis

Plague Toxoplasmosis

Yersiniosis Toxocariasis

Rabies ?Multiple sclerosis

Fleas!

‘Adapted trom Bekaert 4

Even if one can afford the pet, avoids injury and suffers no

disease, fleas remain a constant annoyance and threat. With

all these horrors, what good do animals do?

The Advantages of Pets

Helper animals include hunting dogs, herders, guard dogs

and the use of dogs in police work. In the medical context,

dogs have proved invaluable as guide dogs for the blind. Less

familiar to most physicians is the program of hearing dogs for

the deaf (dogs trained to alert their deaf owners to doorbells,

sirens, shouts and so forth), medic-alert dogs (trained to pull

alarms for physically handicapped owners should they fall)

and companion monkeys whose nimble fingers manipulate

objects for quadriparetic patients. Horses are used in “hip-

potherapy” for crippled children, who, though they cannot

walk, may gain self-esteem through being “tall in the

saddle.”
6

Pets may be great morale boosters. Psychiatrists suggest

that persons in reactive depressions may have their gloom

lifted in the presence of animals. Other studies suggest that

those who live with pets have higher morale and general better

overall health status than those without pets. But it may
simply be that pet owners tend to be richer than non-pet

owners, as people in the lower socioeconomic classes tend to

have fewer pets.
7

Domestic animals may be social lubricants for the lonely,

increasing the number of social contacts and conversations a

person has, especially during dog-walking. In addition, it is

clear that the bonds between certain people and their pets are

not unlike those between parents and children. Not yet well

studied but intimated in the companion-animal literature is the

idea that the loss of a beloved pet may create an owner re-

sponse similar to that experienced with the death of a human
loved one—that is, increased mortality or morbidity or even

suicide in the bereaved. 8 ' 10 The situation is worsened because

there is no socially accepted rite for grieving for a pet. While

the death of a child or spouse mobilizes family, neighbors and

co-workers into a supporting web for the bereaved, the re-

sponse to an animal's death might be no more than “It was

only a cat. Why don’t you just get another one?”

Depression and emotional instability, while they may be

worsened by the death of an animal, may also be alleviated by

animal contact. Animals were introduced 200 years ago into

York Retreat, an institute for the mentally disturbed in En-

gland.
1 By 1970, in one survey, some 48% of institutions for

the mentally disturbed used animals in some capacity.
6
Indi-

vidual psychotherapists describe using dogs as “co-thera-

pists” in their treatment of autistic children, who may be

willing to speak to a dog more readily than to a physician."

Severely disturbed people may, however, abuse animals, and

this therapeutic association must be closely monitored.

The use of companion animals in the penal system is no-

table, and an interesting paradox occurs: the animals appear

to domesticate the men. The most famous episode, perhaps,

of the rehabilitative capacity of pets was the well-told story of

Robert Stroud, the “Birdman of Alcatraz,” whose fascina-

tion with birds led to his becoming a world-renowned orni-

thologist who ultimately obtained release. Birds and cats were

introduced into San Quentin prison, but were removed in

1976. The cats multiplied and, though some were individual

pets, others became scavengers. Also, some of the inmates
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did not like cats, and fights ensued. Successful programs in

prisons using animals include that at the Lima State Hospital

for the Criminally Insane, where animals were found to in-

crease morale and communication among inmates and to con-

currently decrease violence and destructive behavior among

375 psychopaths. The only cruelty to any of the animals

reported in this setting occurred when an inmate was being

transferred to another institution and tried to stuff his pet bird

into a suitcase.
6

The influence of pets on hypertension has been studied,

and data suggest that dogs have an antihypertensive effect. In

one experiment, children were found to have a lower systolic

and diastolic blood pressure in the mere presence of a dog,

even though they did not interact with the animal. Another

experiment looked at the influence on blood pressure of

staring at fish in a tank and found that watching an aquarium

was a blood pressure-lowering activity in both normotensive

and hypertensive subjects.
12 Stroking or petting an animal

appears to lower both blood pressure and pulse rate in both the

human who is petting and the animal being petted.
6 Perhaps

the most publicized effect of animals on the human cardiovas-

cular system was that studied by Katcher and colleagues on

patients in coronary care units (CCU). Of 92 patients in CCU
observed for one year after their hospital stay, 5.6% of those

with pets had died compared with 28% of those without pets.

According to these authors, multivariable analysis of their

data showed that pet ownership was an independent predictor

of survival after discharge from a CCU. They speculated that

their patients with pets might have something to live for.

Significantly, the relationship between pet ownership and sur-

vival remained true even when persons owning dogs were

excluded from analysis.
13 This was done to control for the

possible influence of greater regular exercise among dog

owners, for the London walk study of 1979 did, indeed, show

that persons walking with dogs tend to go for longer walks (in

time) than those who walked without dogs. 14

One of the potentially most exciting therapeutic uses of

companion animals is in the field of geriatrics. On an indi-

vidual and institutional level, animals may provide old people

with companionship, focus, responsibility, exercise, affec-

tion and safety. A number of programs have sprung up in

recent years to introduce animals into nursing homes, either

on periodic visits or as full-time “employees.” Though these

animal-nursing home programs have risks—such as zoo-

noses, injuries, sanitation problems, noise, uncontrolled

breeding of animals, abuse of the animals, cost and legal

complications— it may well be that the benefits outweigh the

risks. More careful and controlled studies are needed. 615 16

An unexpected benefit of animal ownership by the elderly

was suggested by a study of psychology undergraduates in

which the students were shown a variety of pictures of per-

sons in situations with and without animals. In one picture, an

older woman was depicted without a dog and was character-

ized as lazy by 15 % and industrious by 33 % of the undergrad-

uates. When the dog was added to the picture, 43% of

respondents described her as industrious, implying that the

dog actually augments the positive image of an elderly wom-
an.

17

Conclusion

In spite of known risks, human beings and companion

animals have formed a remarkable bond over the centuries.

More scientific work is needed to study the therapeutic ratio

of pet ownership, but some current data suggest that depen-

dent, warm, loving and uncritical beings may be of significant

benefit to a wide range of people, with special meaning to

those—the elderly, the handicapped and the mentally and

emotionally disturbed—whom other human beings may ab-

jure.

Postscript

Readers wishing further information on the risks and ben-

efits of companion animals may write to the California Veteri-

nary Medical Association, 655 University Avenue, Suite

1 15, Sacramento, CA 95825.
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Attitudes of physicians toward homosexuality have been

infrequently assessed. In most such studies attitudes toward

etiology, morality, legality and attempts to reverse the condi-

tion have been emphasized. A landmark event in the evolution

of professional attitudes toward homosexuality in the United

States was the deletion of homosexuality per se from the third

edition of the Diagnostic and Statistical Manual of Mental

Disorders (DSM III) of the American Psychiatric Association

in 1973. Yet, controversy continues in both professional and

lay circles about how homosexual persons should be consid-

ered in society.

Physicians’ attitudes are important because of their nor-

mative role in society
1 and because of the possible impact of

such attitudes on the structure and quality of patient care.
2

This study was conducted to ascertain physician attitudes

toward homosexuality in general and toward homosexual col-

leagues and patients in particular. It is significant and fortu-

itous that the study was undertaken just before widespread

publicity linking the acquired immunodeficiency syndrome

with male homosexual behavior. Preliminary results have

been published previously. 3

Methods

In February 1982, questionnaires were mailed from the

University of California at San Diego to all 2,364 members of

California’s San Diego County Medical Society. A cover

letter requested participation in a study designed to assess

physicians’ attitudes toward homosexuality and toward ho-

mosexual patients and colleagues. The survey instrument in-

cluded a limited number of demographic questions (year of

graduation from medical school, sex, medical specialty and

(Mathews WC, Booth MW, Turner JD, et al: Physicians’ attitudes toward

homosexuality—Survey of a California county medical society [Informa-

tion], West J Med 1986Jan; 144:106-110)
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practice setting). This was followed by four major attitudinal

questions:

1 . Should a highly qualified homosexual applicant be ad-

mitted to medical school? (Yes;no)

2. Should homosexual physicians be discouraged from

seeking residency training in any of the following specialties:

pathology, pediatrics, general surgery, psychiatry, radiation

therapy? (Yes, should be discouraged; no, should not be dis-

couraged)

3. Suppose you learned that a physician-colleague is ho-

mosexual. Would you continue to refer your patients to this

physician if he or she worked in any of the following special-

ties: pediatrics, general surgery, psychiatry, radiation

therapy? (Yes, would continue to refer; no, would discontinue

referral)

4. How do you feel about treating homosexual patients?

(No negative feelings; sometimes uncomfortable; often un-

comfortable)

On the reverse side of the survey instrument, a validated

20-item, 5-value Likert-type attitudinal scale (Heterosexual

Attitudes Toward Homosexuality [HATH] Scale)
4 5 was in-

cluded to assess attitudes toward homosexuality.

Raw data for demographic variables were recoded for the

purpose of statistical analysis. The year of graduation from

medical school was grouped into four categories: (1) before

1950, (2) 1950 through 1959,(3) 1960 through 1969 and (4)

1970 through 1981 . Practice setting was coded to reflect the

predominant form of practice: private practice, academic

medicine or other. Because the responses reflected as many as

45 areas of specialization, it was necessary to edit and com-

bine specialties as follows: general and family practice, in-

ternal medicine and subspecialties, obstetrics and gyne-

cology, pediatrics, psychiatry, pathology and radiology,

surgical specialties (excluding orthopedic surgery), ortho-

pedic surgery and other.

Responses on the HATH scale (Table 1 )
yielded an overall

score for each respondent. The data were analyzed by com-

puter using the Statistical Package for the Social Sciences 6
at

San Diego State University. Significance was tested using the

X
2

-

Results

Demographics

Of the physicians surveyed, 42.7% (a total of 1,009) re-

sponded. The respondents were, in the main, male (93.0%)

and in private practice (86.4%) or academic medicine

(10.8%). Most (81.3%) graduated from medical school after

1949 and the majority (57.2%) between 1950 and 1969.

About 43% practiced in primary care specialties (general or

family practice, internal medicine or pediatrics), 23.3% were

in surgical specialties and 6.9% practiced psychiatry. Med-

ical specialty responses varied from a low of 26.6% for obste-

tricians and gynecologists to a high of 47.1% for internal

medicine physicians. Although female physicians comprise

less than 5% of the membership of the San Diego County

106 THE WESTERN JOURNAL OF MEDICINE



INFORMATION

Medical Society, their response rate far exceeded that of male

physicians (60% versus 39.6%). When stratified by year of

graduation from medical school, response rates varied in-

versely with recency of graduation, from a low of 29.2% for

graduates between 1970 and 1981 to a high of 58.9% for

those before 1950. Although the highest response rate oc-

curred among those graduating before 1950, these physicians

represented only 12.5% of the total population.

HATH Data

HATH scores were computed for 930 respondents.

Overall, 37.0% of respondents scored between 20 and 49

(homophilic, those with favorable attitudes toward homosex-

uals); 40.1% between 50 and 69 (neutral), and 22.9% be-

tween 70 and 100 (homophobic, those with unfavorable

attitudes toward homosexuals). Significant differences among
respondents emerged when stratified by sex, practice setting

(Table 2) and year of graduation from medical school (Figure

1). Women tended to give more homophilic responses than

men, and men tended to give more “undecided” responses

about homosexuality. Physicians who identified their prin-

cipal practice setting as either academic medicine or other,

such as public health or occupational medicine, were more
positive in their attitudes toward homosexuality than were

physicians in private practice. When stratified by year of

graduation from medical school, a significant and consistent

pattern emerged. Roughly by decade, the more recent the

graduate, the more homophilic the HATH score. Conversely,

the earlier the year of graduation, the more homophobic the

score.

When the responses on the HATH scale were analyzed by

physician specialty, pronounced differences were observed

(Table 3). Homophilic responses ranged from a low of20.4%
for surgeons (excluding orthopedic surgeons) to a high of

TABLE 1
.— 77?e Heterosexual Attitudes Towards Homosexuality

(HATH) Scale

Items'

1. I enjoy the company of homosexuals.

2. It would be beneficial to society to recognize homosexuality as

normal.

3. Homosexuals should not be allowed to work with children.

4. Homosexuality is immoral.

5. Homosexuality is a mental disorder.

6. All homosexual bars should be closed down.

7. Homosexuals are mistreated in our society.

8. Homosexuals should be given social equality.

9. Homosexuals are a viable part of our society.

10. Homosexuals should have equal opportunity employment.

11. There is no reason to restrict the places where homosexuals work.

12. Homosexuals should be free to date whomever they want.

13. Homosexuality is a sin.

14. Homosexuals do need psychological treatment.

15. Homosexuality endangers the institution of the family.

16. Homosexuals should be accepted completely into our society.

17. Homosexuals should be barred from the teaching profession.

18. Those in favor of homosexuality tend to be homosexuals them-

selves.

19. There should be no restrictions on homosexuality.

20. I avoid homosexuals whenever possible.

'The Items that should be reversed in scoring are: 3, 4, 5, 6. 13, 14, 15, 17, 18 and 20.

TABLE 2—HATH Scale Results, Stratified by Respondents' Sex

and Practice Setting

HATH Scale Categories (%)

Physician Variables Homophilic Neutral Homophobic N

Sex*

Male 35.7 40.8 23.5 (890)

Female 50.7 23.2 26.1
( 69)

N (353) (379) (227) (959)

Practice Setting!

Private 33.1 41.4 25.5 (836)

Academic 58.9 28.0 13.1 (107)

Other 58.0 32.3 9.7 ( 31)

N (358) (386) (230) (974)

HATH = Heterosexual Attitudes Towards Homosexuality

'x
2 = 9.11. not significant.

4x2 = 34 56. P< 001

Figure 1.— Heterosexual Attitudes Towards Homosexuality (HATH)
scale results, stratified by year of graduation from medical school.

TABLE 3 —HATH Scale Results, Stratified by

Respondents ’ Specialty

HATH Scale Categories (%)

Respondents' Specialty
'

Homophilic Neutral Homophobic N

General and family practice

(GP/FP)f . 33.5 35.5 31.0 (155)

Internal medicine (IM) . 47.6 39.3 13.1 (206)

Obstetrics/gynecology (Ob/Gyn) 35.7 32.9 31.4
( 70)

Pediatrics (Peds) . 56.4 33.3 10.3 ( 39)

Psychiatry (Psych) . 62.3 36.1 1.6 ( 61)

Pathology and Radiology

(Path/Rad) . 28.3 45.6 26.1 ( 46)

Surgery (excluding orthopedics)

(Surg xOrt) . 20.4 49.1 30.5 (167)

Orthopedic surgery (Ortho) . . 22.0 46.0 32.0
( 50)

Other . 37.5 39.0 23.5 (136)

Totals . 37.0 40.1 22.9 100.0

N (344) (373) (213) (930)

HATH = Heterosexual Attitudes Towards Homosexuality

*x
2 = 94,65. P< 001

tThe codes given in parentheses are those used in Table 4.
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TABLE 4.—Question: “Should a highly qualified homosexual applicant be admitted to

medical school?"

Respondent Specialty‘s (%)

GPIFP IM Ob/Gyn Peds Psych Path/Rad Surg xOrt Ortho Other Total N

Yes 63.7 79.4 68.6 81 6 90.8 65.2 66.1 51. Q 65.7 70.3 (652)

No 363 20_6 31_4 18_4 34JS 3T9 €0 343 297 (275)

N (157) (204) (70) (38) (65) (46) (164) (49) (134) ... (927)

•

x
2 = 55.75. P<001.

tSee Table 3 for an explanation of column headings.

TABLE 5 —Question: “Suppose you learned that a physician-colleague is a homosexual.

Would you continue to refer your patients to this physician if he or she worked in any of the

following specialties?"

Respondent Specialty * (%)

Would continue to refer GPIFP IM ObIGyn Peds Psych Path/Rad Surg xOrt Ortho Other Total

Pediatrics!

Yes . . 50.0 61.3 54.4 64.1 70.3 42.2 45.6 44.0 52.6 53.7

No . . 50.0 38.7 45.6 35.9 29.7 57.8 54.4 56.0 47.4 46.3

General surgery!

Yes . . 67.5 83.6 73.5 77.1 92.2 64.4 71.2 57.1 74.0 74.6

No . . 32.5 16.4 26.5 22.9 7.8 35.6 28.8 42.9 26.0 25.4

Psychiatry§

Yes . . 52.3 64.5 52.9 72.2 71.9 46.7 52.1 52.0 53.8 57.1

No . . 47.7 35.5 47.1 27.8 28.1 53.3 47.9 48.0 46.2 42.9

Radiation therapyll

Yes . . 70.9 89.6 77.6 80.0 95.3 68.9 82.6 70.2 83.2 81.4

No . 29.1 10.4 22.4 20.0 4.7 31.1 17.4 29.8 16.8 18.6

*See Table 3 lor an explanation of column headings

tx
2 = 25 49, Pc . 005

*x
2 = 31 94. Pc . 001

§X
2 = 20 96. Pc 01

II

X

2 = 58 29, Pc .001

62.3% for psychiatrists; homophobic responses ranged from

a low of 1 .6% for psychiatrists to a high of 32.0% for ortho-

pedic surgeons. The three least homophobic specialties were

also the three most homophilic, in ranked order: psychiatry,

pediatrics and internal medicine. Two specialty groups, gen-

eral and family practice and obstetrics/gynecology, reported

responses that were almost equally distributed among homo-
philic, undecided and homophobic categories.

Altitudinal Questions

When asked if a highly qualified homosexual applicant

should be admitted to medical school, 29.7% of all respon-

dents were opposed (Table 4). Differences among specialties

on this item were significant. The most opposed to entry were

orthopedic surgeons (49.0%); the least opposed to entry were

psychiatrists (9.2%).

When those surveyed were asked whether homosexual

physicians should be discouraged from seeking residency

training in various specialties, responses varied significantly

by respondent specialty. Overall, homosexual physicians

would find least opposition if they sought residency training in

pathology (1 1 .0%) or radiation therapy (13.4%); they would

find most opposition to seeking training in pediatrics (45.0%)

or psychiatry (39.0%). More than half of respondents in or-

thopedic surgery, pathology and radiology, and general and

family practice were opposed to homosexuals training in pe-

diatrics. Least opposed were psychiatrists, internists and pe-

diatricians themselves. Similarly, for psychiatric residency.

orthopedic surgeons, pathologists and radiologists, and gen-

eral and family physicians were most opposed. Psychiatrists

themselves were least opposed to homosexuals training in

their own field (22.2 %). Regarding homosexuals seeking res-

idency training in pathology, pathologists and radiologists

combined (24.4%) were the most discouraging; psychiatrists

were the least discouraging (1.6%).

The third attitudinal question concerned whether or not the

respondents would alter their referral pattern if they learned

that a colleague to whom they previously referred patients

was homosexual. Referrals to known homosexual physicians

would be discontinued by substantial numbers of responding

physicians (Table 5). More than 40% would discontinue re-

ferrals to homosexual pediatricians and psychiatrists, a

quarter to homosexual general surgeons and nearly a fifth to

homosexual radiation therapists. When analyzed by respon-

dent specialty, significant differences emerged. For homo-

sexual pediatricians, the greatest loss of continued referrals

would occur among half or more of pathologists and radiolo-

gists, orthopedic surgeons, other surgeons and general and

family physicians. The smallest loss of referrals would be

from psychiatrists, pediatricians themselves and internists.

For homosexual psychiatrists, the smallest loss of referrals

would come from pediatricians and fellow psychiatrists. To

homosexual radiation therapists (overall losing fewer refer-

rals), about 30% of pathologists and radiologists, orthopedic

surgeons and general and family physicians would discon-

tinue referrals. With regard to homosexual general surgeons,
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the greatest range by respondent specialty was noted. About

43% of orthopedic surgeons would discontinue referrals,

whereas only 8 % of psychiatrists would do so.

To the final attitudinal question—How do you feel about

treating homosexual patients?—the majority (60.6%) of re-

spondents reported “no negative feelings,” whereas 39.4%
acknowledged being “sometimes” or “often” uncomfort-

able. Differences among specialties on this item, in general,

were not pronounced and did not achieve statistical sig-

nificance. However, among those who reported being "often

uncomfortable,” fewer pediatricians and internists were rep-

resented; no psychiatrists reported feeling "often uncomfort-

able.”

Comment

In all, 43% of the members of the San Diego County

Medical Society replied to a one-time mailed questionnaire on

homosexuality. This is an acceptable response rate method-

ologically.
8 " 11 We did not include disclosure of sexual orienta-

tion, an obviously relevant variable, as a background

question; it was deemed that this question would have ad-

versely affected the overall response rate. Regarding analysis

of the data, caution is warranted in interpreting the statisti-

cally significant differences reported in the tables. The physi-

cians who responded to this survey did not precisely parallel

the characteristics of the population as stratified by medical

specialty, sex and year of graduation from medical school.

The correspondence between actual respondent behavior and

expressed attitudes toward homosexual physician colleagues

and patients cannot be stated with certainty. This difficulty is a

more general shortcoming of attitude surveys. 12 Despite these

limitations, the findings of this study are important and rele-

vant to homosexual physicians and patients, to medical educa-

tors and to medical ethicists and policy-makers.

The major findings of the survey include the following:

• The prevalence of homophobic attitudes among physi-

cian members of the San Diego County Medical Society re-

sponding to the survey was 22.9% as measured by the HATH
scale; 40% were neutral or ambivalent in their attitudes to-

ward homosexuality; somewhat more than a third manifested

homophilic attitudes.

• Of responding physicians, 30% would not admit a

highly qualified homosexual applicant to medical school.

• Dramatic and consistent differences in attitudes toward

homosexuality were noted when results were stratified by year

of graduation from medical school. More contemporary grad-

uates were clearly more accepting of homosexuality than their

predecessors.

• Pediatrics and psychiatry are viewed as especially sen-

sitive specialties for homosexual physicians. Almost 40% of

respondents would discourage homosexual physicians from

seeking training in pediatrics or psychiatry. Moreover,

learning that a colleague to whom they previously referred

patients was homosexual, more than 40% of respondents

would cease referrals to physicians in these specialties.

• Three fifths of the respondents stated that they had no

negative feelings in treating homosexual patients.

Analysis of the HATH data by respondent specialty sug-

gests the following conclusions: the least homophobic spe-

cialties were, in ranked order: psychiatry, pediatrics and

internal medicine; the most homophobic specialties, with

30% or more expressing negative attitudes, were, in ranked

order, orthopedic surgeons, gynecologists, general and

family physicians and surgeons (excluding orthopedists).

Regarding attitudes toward entry to medical school, resi-

dency training and consultant referral, similar attitudinal pat-

terns were found. Psychiatrists across the board were most

positive in their attitudes; after psychiatrists, pediatricians

and internists were more accepting than those in other special-

ties. Negative attitudes toward homosexuals in the medical

profession were most prominent among surgeons (especially

orthopedic surgeons), pathologists and radiologists, and gen-

eral and family physicians.

The inclusion of a question regarding physician comfort in

treating homosexual patients was to test the hypothesis that

prejudice toward homosexuals is underestimated when physi-

cians are asked to make judgments about patients who are

homosexual. We postulated this tendency because of an ethic

prevalent in society and inculcated in medical training that

physicians provide unbiased care for all patients—setting

aside personal prejudice. We reasoned that attitudes toward

entry of homosexuals into the medical profession and its var-

ious specialties would correlate better with more general mea-

sures of prejudice, such as the HATH scale. Indeed, in a

previous study 13
it was suggested that physicians are reluctant

to acknowledge personal prejudice in patient care, while

being aware of the prevalence of such prejudice in other phy-

sicians.

We believe there to be a substantial discrepancy between

the number of physicians in our study reporting “no negative

feelings” in treating homosexual patients (60%) and the

number scoring in the homophilic range on the HATH scale

(37%). Whereas more than 60% of the respondents scored in

the intermediate or homophobic range on the HATH scale,

only about 40% acknowleged being “sometimes” or “often”

uncomfortable in treating homosexual patients. This interpre-

tation, that respondents had difficulty recognizing prejudicial

feelings in the domain of patient care, is consistent with All-

port's general theory of prejudice (that most people are un-

aware of their own bias).
14 The hidden nature of prejudice in

patient care is an example of the concept of nonconscious

ideology developed by Bern and Bern.
1516

This study was done before the widespread publicity

identifying male homosexual behavior as the major risk factor

for acquired immunodeficiency syndrome in the United

States. We believe the study shows a substantial antecedent

stigma associated with homosexuality among physicians in

the San Diego County Medical Society. Various studies have

suggested that negatively stereotyped patients receive less

adequate health care.
2
Studies should be done to assess further

the impact of such stigmatization on quality of care delivered

to homosexual patients. With regard to the status of homo-

sexual physicians and medical students, our study shows that

sexual orientation is a barrier to professional entry and the

pursuit of specialty practice, no matter how highly qualified a

person.

Summary

All 2,364 members of the San Diego County (California)

Medical Society were surveyed regarding their attitudes to-

ward homosexuality, homosexual colleagues and patients.

The response rate was 43%. Strongly negative attitudes to-
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ward homosexuality were expressed by nearly a quarter of

respondents, and 30% would not admit a homosexual appli-

cant to medical school. Almost 40% would discourage homo-

sexual physicians from training in pediatrics or psychiatry.

More contemporary graduates were more accepting of homo-

sexuality than their predecessors. Significant differences were

evident when results were stratified by respondents’ specialty.

Done before widespread publicity linking acquired immuno-

deficiency syndrome with male homosexual behavior, this

study shows a substantial antecedent stigma associated with

homosexuality among physicians in a county medical society.
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Nonsurgical Management of

Necrotizing External Otitis

MARC F. COLMAN, MD
Tampa, Florida

RINALDO F. CANALIS, MD
Torrance, California

Necrotizing external otitis was first characterized by

Chandler 1 who reported on 13 patients in 1968 and coined the

term “malignant external otitis.” The disease was described

by Meltzer and Keleman 2
in 1959 as pyocyaneous osteomy-

elitis of the temporal bone, mandible and zygoma. Chandler’s

(Colman MF, Canalis RF: Nonsurgical management of necrotizing external

otitis
|
Information] . West J Med 1986 Jan; 144:110-111)
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initial paper was followed by other reports3 4
indicating that

the patients who survived were those who received surgical

debridement as the main part of their therapy. As the disease

became better understood and recognized earlier, patients

began to be identified before extensive osteomyelitis of the

base of the skull had developed. This, along with improved

antimicrobial therapy for Pseudomonas aeruginosa, allowed

for some modification of the initial principles of treatment

.

The first mention of successful medical management was

also reported by Chandler in 1972. 5
In 1981 Doroghazi and

co-workers 6 reported 2 1 cases and did an up-to-date review of

the literature. In this series nine patients were treated medi-

cally. Six of these were cured, therapy was not successful in

two and one improved. The remaining 12 patients required

surgical procedures and, of these, 10 were eventually cured

after debridement and long courses of antibiotic therapy.

We have recently successfully treated five consecutive

cases of necrotizing external otitis without surgical interven-

tion (Table 1). While treating these patients, it became ap-

parent to us that the role of surgical procedures is currently

misunderstood by many medical and surgical consultants, and

it was felt timely to present our guidelines for therapy.

Management hinges on the realization that the disease is

an osteomyelitis of the base of the skull that progresses either

through Santorini’s fissures or along the tip of the mastoid to

involve the stylomastoid and jugular foramina. Reports de-

scribing temporal bone specimens 7 - 8 clearly show that the

disease spares the pneumatic spaces of the mastoid and middle

ear. Therefore, principles applicable to suppurative otomas-

toiditis are inappropriate and should not form a basis for

therapy in this process.

The disease initially should be managed medically as a

multispecialty problem following these principles: First, the

ear should be carefully cleaned and inspected under an oper-

ating microscope on a daily or twice-a-day basis. Topical

antibiotics in the form of gentamicin sulfate ophthalmic drops

are applied to the cleaned canal three times a day. Second, the

clinician should obtain adequate specimens for culture and

adequate antibiotic coverage is essential. Tube dilution sensi-

tivity tests or other equally sensitive techniques should be

used to identify the best antibiotic or combination of antibi-

otics. Because an aminoglycoside will almost always be

chosen, results of audiograms and serum creatinine levels

must be evaluated to warn of impending aminoglycoside tox-

icity. Third, diabetic management needs to be carefully moni-

tored to prevent the possibility that the infection causes the

diabetes to go out of control. Fourth, surgical treatment is

indicated only when the disease progresses despite adequate

medical management. At operation, attempts to evacuate pus

in a closed space or to “decompress” the facial nerve should

not be made. Rather, the surgeon should remove necrotic

bone and debris, thereby reducing the bulk of infected tissue.

The presence of facial nerve paralysis is not an indication for

an operation unless it occurs while the patient is on antibiotic

therapy (see patients 2 and 5, Table 1 ). In this situation physi-

cians may need to reassess the general condition of the patient,

the degree of diabetic control and appearance of the ear before

deciding on the therapeutic approach.

The role of diagnostic imaging in necrotizing external

otitis is far from clear. We usually obtain a computed tomo-

graphic (CT) scan of the temporal bone and base of the skull at
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TABLE 1 —Summary of Clinical Findings and Results in Five Patients With Necrotizing External Otitis Treated Medically

Patient

Age,

Yr Diabetes

Cranial

Nerves

Involved Antibiotic Therapy

Length ot

Treatment,

Wk Follow-up Comments

1 . . . 56 Insulin required 0 Tobramycin sulfate 6 1 yr, NED Vestibular toxicity

2 . . . . 94 None VII Gentamicin sulfate, carbenicillin 6 3 mo, NED Facial function returned

3 . . . . 22 Insulin required 0 Gentamicin sulfate 4 Extremely brittle; died of other causes;

NED at autopsy

4 . . . . 62 Insulin required 0 Tobramycin sulfate, ticarcillin disodium 4 4 mo, NED 8 weeks of symptoms before diagnosis

5 . . . . 85 Insulin required

NED = No evidence of disease

VII Tobramycin sulfate, ticarcillin disodium 3 7 wk, NED Died of cardiac causes 8 weeks after

treatment

the time of diagnosis. This is done as much for a baseline as

for determining the extent of disease. The authors have been

disappointed with the information follow-up CT scans have

given and, in general, no major management decisions have

been based on radiographic results.

Summary

In necrotizing external otitis an initially innocent-looking

external otitis can spread, resulting in a devastating and often

fatal outcome. This infection is almost always caused by P
aeruginosa and more than 80% of the patients have diabetes

mellitus. When the disease was first characterized in the

1960s, patients were as a rule diagnosed with advanced dis-

ease. Extensive surgical debridement became the treatment of

choice along with appropriate antibiotic therapy. Early diag-

nosis has allowed certain cases to be successfully treated

without surgical intervention. There has been surprisingly

little notice of this gradual move away from aggressive sur-

gical therapy in the internal medicine literature.
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California Medical Association

Akin. Jack W., Manhattan Beach. Died April 2, 1985, aged 60.

Graduate of the University of Texas Southwestern Medical School.

Dallas, 1956. Licensed in California in 1957. Dr Akin was a

member of the Los Angeles County Medical Association.

e

Ferrari, Reynold J., San Francisco. Died September 24,

1985, in San Francisco, aged 79. Graduate of Creighton University

School of Medicine. Omaha, 1930. Licensed in California in 1930.

Dr Ferrari was a member of the San Francisco Medical Society.

e

Grossman, William L., Beverly Hills. Died January 4, 1985,

aged 70. Graduate of the University of Illinois College of Medicine,

Chicago, 1940. Licensed in California in 1947. Dr Grossman was a

retired member of the Los Angeles County Medical Association.

m

Haumeder, Eva Marie, Sacramento. Died September 17,

1985, in Sacramento, aged 85. Graduate of Medizinische Fakultat

der Universitat, Wien, 1930. Licensed in California in 1944. Dr

Haumeder was a retired member of the Alameda-Contra Costa Med-

ical Association.
«

Jones, Samuel Austin, Glendale. Died October 8, 1985. aged

74. Graduate of the University of Southern California School of

Medicine, Los Angeles, 1940. Licensed in California in 1940. Dr

Jones was a member of the Los Angeles County Medical Associa-

tion.
*

Lamb, Woodburn K., Berkeley. Died September 29, 1985, in

Orinda, aged 80. Graduate of the University of Michigan Medical

School, Ann Arbor, 1930. Licensed in California in 1935. Dr Lamb
was a retired member of the Alameda-Contra Costa Medical Associ-

ation.
*

Lewis, William Edward, Palo Alto. Died September 2, 1985.

aged 76. Graduate of Rush Medical College, Chicago, 1935. Li-

censed in California in 1945. Dr Lewis was a member of the Santa

Clara County Medical Society.

'«

Lindsay, Stuart, San Francisco. Died October 19, 1985, in

Redwood City, aged 73. Graduate of the University of California

Medical School, Berkeley-San Francisco. 1938. Licensed in Cali-

fornia in 1938. Dr Lindsay was a retired member of the San Mateo

County Medical Society.
m

Little, Wilbert E., Los Angeles. Died August 28, 1985, in

Truckee, aged 65. Graduate of the College of Medical Evangelists,

Loma Linda-Los Angeles, 1945. Licensed in California in 1946. Dr

Little was a retired member of the Los Angeles County Medical

Association.
'ft'

Litwack, Irving David, Long Beach. Died September 10,

1985, in Long Beach, aged 79. Graduate of the University of Illinois

College of Medicine, Chicago, 1930. Licensed in California in

1936. Dr Litwack was a retired member of the Los Angeles County

Medical Association.
«

Mathias. Charles M., Tulare. Died September 8, 1985, in

Tulare, aged 83. Graduate of the University of Oklahoma School of

Medicine, Oklahoma City, 1929. Licensed in California in 1931. Dr

Mathias was a retired member of the Tulare County Medical Society.

Ownby, James, Jr, Napa. Died August 20. 1985. in Napa, aged

80. Graduate of Stanford University School of Medicine, Palo Al-

to-San Francisco, 1934. Licensed in California in 1934. Dr Ownby
was a retired member of the Napa County Medical Society.

m

Steinberg, Samuel S., Los Angeles. Died January 16. 1985,

aged 79. Graduate of the University of Louisville School of Medi- 1

cine, 1930. Licensed in California in 1946. Dr Steinberg was a

retired member of the Los Angeles County Medical Association.

Idaho Medical Association

Baldeck, Joseph E., Lewiston. Died June 20, 1985, aged 78.

Graduate of Creighton University School of Medicine. Omaha.
1931. Licensed in Idaho in 1931. Dr Baldeck was a retired member
of the North Idaho District Medical Society and the Idaho Medical

Association.
m

Simison, Eugene V., Pocatello. Died September 1. 1985, aged

73. Graduate of Rush Medical School. Chicago, 1936. Licensed in

Idaho in 1938. Dr Simison was a retired member of the Southeastern

Idaho District and the Idaho Medical Association.

New Mexico Medical Society

Bunch, C. Pardue, Artesia. Died November 3, 1985, in Ar-

tesia, aged 72. Graduate of Duke University School of Medicine.

Durham, NC. 1938. Licensed in New Mexico in 1944. Dr Bunch

was an emeritus member of the Eddy County Medical Society and

the New Mexico Medical Society.

'«

Jones, Charlotte A., Santa Fe. Died September 13, aged 80.

Graduate of Long Island College of Medicine. 1934. Licensed in

New Mexico in 1947. Dr Jones was an emeritus member of the Santa

Fe County Medical Society and the New Mexico Medical Society.

*

McCarthy, John F., Albuquerque. Died October 8, 1985, in

Albuquerque, aged 58. Graduate of New York Medical College,

New York City, 1955. Licensed in New Mexico in 1960. Dr Mc-
Carthy was an emeritus member of the Albuquerque and Bernalillo

County Medical Association and the New Mexico Medical Society.

Utah State Medical Association

Brewster. Rosemary Haynes, Richfield. Died September 4,

1985, in Provo, aged 68. Graduate of the University of Vermont

College of Medicine, Burlington, 1943. Licensed in Utah in 1979.

Dr Brewster was a member of the Central Utah County Medical

Society.
'»

Coray, Quince Burt, Salt Lake City. Died October 18, 1985,

in Salt Lake City, aged 89. Graduate of Washington University

School of Medicine, St Louis, 1923. Licensed in Utah in 1927. Dr

Coray was a member of the Salt Lake County Medical Society

.

*>'

Day. L. Dean, Salt Lake City. Died August 31, 1985, in Salt

Lake City, aged 68. Graduate of Temple University School of Medi-

cine, Philadelphia, 1946. Licensed in Utah in 1947. Dr Day was a

member of the Salt Lake County Medical Society.
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In Vitro Prostacyclin Production in the

Hemolytic-Uremic Syndrome
RICHARD L. SIEGLER, MD; JEAN B. SMITH, PhD; MICHAEL B. LYNCH, and

S. F. MOHAMMAD, PhD, Salt Lake City

Reports from Europe suggest that the hemolytic-uremic syndrome is associated with an impaired

ability to produce prostacyclin (prostaglandin [PG] l2), a potent inhibitor of platelet aggregation and
thrombus formation. In comparing the production of PGI2 by cultured endothelial cells using serum

obtained from 22 children with the hemolytic-uremic syndrome with values obtained using serum

from 22 normal children, we found that cultured endothelial cells produced less PGF1a (the stable

metabolite of PGI2) when incubated with affected serum. The relationship of this observation to the

pathogenesis of the hemolytic-uremic syndrome is unclear.

(Siegler RL, Smith JB, Lynch MB, et al: In vitro prostacyclin production in the hemolytic-uremic

syndrome [Clinical Investigation], West J Med 1 986 Feb; 1 44: 1 65-1 68)

The hemolytic-uremic syndrome is endemic in the inter-

mountain region of Utah and Idaho and is the most

common cause of acute renal failure in infants and young

children. It is characterized by a gastroenteritis-like pro-

drome, followed by microangiopathic hemolytic anemia,

thrombocytopenia and acute nephropathy. 1 Other common
features include hypertension and encephalopathy. 2 Our ex-

perience with 60 patients between 1970 and 1979 1 showed a

mortality rate of 5%, and about 10% of the survivors were left

with chronic sequelae (renal failure, hypertension, brain

damage).

While the cause of the disease is unknown, the histology is

characterized by thickening and thrombosis of the glomerular

capillaries and by edema, intimal proliferation, thrombosis

and necrosis of the renal arterioles. The intestine and other

organs may also be involved. The thrombotic microangi-

opathy causes ischemic damage to the kidney and other or-

gans and mechanical fragmentation (hemolysis) of the eryth-

rocytes.

Prostacyclin (prostaglandin [PG] I2 ), produced predomi-

nantly by vessel endothelial cells, is a potent inhibitor of

platelet aggregation and thrombus formation. A deficiency in

PGI 2 production could, therefore, predispose children to the

development of the hemolytic-uremic syndrome.

In 1978, Remuzzi and co-workers reported the cases of

two patients with the hemolytic-uremic sydrome; their

plasma showed a reduced ability to stimulate PGI 2-like activi-

ty.
3 They noted that this abnormality was reversed by plasma

exchange and therefore hypothesized that the plasma of pa-

tients with the hemolytic-uremic syndrome lacked a factor

required for the normal production of PGI 2 by vascular tissue.

Subsequently, Remuzzi and associates and other European

investigators have reported on additional patients whose

plasma was unable to stimulate “exhausted” rat aorta
4 ' 8

to

produce normal amounts of PGI 2 as measured by bioassay.

We are unaware of any similar experience in North America,

with the exception of a report by Stuart and colleagues de-

scribing the lack of plasma PGI 2 regenerating ability, as mea-

sured with a bioassay method and using “exhausted" human

umbilical artery rings, in a 4-month-old patient with the he-

molytic-uremic syndrome. 9

We have extended the observations of Stuart, Remuzzi

and the other European investigators by using a different

method to study a sizable number of American children re-

siding in the intermountain region of Utah and Idaho. A
human endothelial cell culture preparation was used to mea-

sure the ability of serum obtained from 22 children who had

microangiopathic hemolytic anemia, thrombocytopenia and

acute nephropathy (the hemolytic-uremic syndrome) to mod-

ulate the production of PGI 2 as measured by radioimmuno-

assay of its stable metabolite, 6-keto-PGF la . When possible,

follow-up specimens were obtained at approximately three

months. Results from the affected patients were compared

with those obtained from 22 healthy children. The project

From the Departments of Pediatrics and Pathology. University of Utah School of Medicine. Salt Lake City.
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ABBREVIATIONS USED IN TEXT

PBS = phosphate-buffered saline

PG = prostaglandin

PGF| 0 = 6-keto-PGFi a , a stable metabolite of PGF
PGI 2 = prostacyclin

SD = standard deviation

was approved by the University of Utah Medical Center’s

Institutional Review Board, and informed consent was ob-

tained from the parents.

Methods and Materials

Human endothelial cells were harvested from umbilical

veins using a modification of the method described by Jafife

and co-workers. 10 Umbilical cords, obtained within one to six

hours following delivery, were cannulated and rinsed free of

clotted blood and red cells with phosphate-buffered saline

(PBS). The umbilical veins were filled with a 0.2% collage-

nase solution (Worthington Diagnostic Systems, Inc) and in-

cubated for 15 minutes at 37 °C. The veins were then rinsed

with about 35 ml of PBS. The pooled collagenase and wash

solutions were centrifuged at 100 x g for five minutes. After

discarding the supernatant, the sedimented cells were washed

two additional times to remove the collagenase and were then

suspended in a mixture containing 80% medium 199 (M199,

MA Bioproducts) and 20% human serum. Two 12-well plates

were prepared by filling them with a 0.2% gelatin solution 24

to 72 hours before use. The gelatin was decanted and the wells

were washed with M199 before introducing 1 ml of the cell

suspension to each of the 24 wells. The cells were fed every

three to four days with a solution of Ml 99 (80%) and human

serum (20%) until a confluent monolayer of cells was ob-

tained. The endothelial cells were identified by their cobble-

stoned, closely apposed, monolayer appearance, which dif-

fers substantially from that of fibroblasts or smooth muscle

cells. Only primary cell cultures were used.

The patient specimens were drawn during the first week of

their illness and before dialysis; neither patients nor controls

had received cyclooxygenase-inhibiting drugs.

At the beginning of the experiment, cells in the culture

were washed with PBS to remove any media or PGI2 ; 1 ml of

a solution containing 20% either patient or control serum and

80% Ml 99 was added to each of three wells. The cells were

incubated at 37°C; specimens were taken at zero and six

hours; indomethacin, 2.2 x 10“ 5 mol per liter, was added to

the specimens to stop further PGI2 production, and the speci-

mens were frozen. The PGI 2 production in each well was

determined by radioimmunoassay of its stable metabolite, 6-

keto-PGF
l((

. The radioimmunoassay, which is similar to a

previously described thromboxane assay," uses a well-char-

acterized in-house 6-keto-PGFi„ antiserum. At a dilution of

1 ; 10,000, the antiserum binds 45% of 26 pg per ml of labeled

6-keto-PGF la (New England Nuclear, Boston, Mass).

The 6-keto-PGF la production depended on both the

source of the serum and the properties of the endothelial cells.

Assay variability in 6-keto-PGFi Q production by endothelial

cells from the same source, but grown in different wells, in

the presence of the same serum, was 19.2% (N = 27) . To

minimize errors due to this variation, all reported values rep-

resent the mean for three wells. To allow valid comparisons

between 6-keto-PGF, (l
values obtained from endothelial cells

harvested from different umbilical veins, serum specimens

drawn periodically from the same healthy man (control) were

evaluated for each source of cells. Reported “corrected”
|

values are the 6-keto-PGF la value for each subject divided by

the control’s value for that source of endothelial cells. The

average coefficient of variation for five subjects, “corrected”

for the source of endothelial cells, was 8.3% . Intra-assay and

interassay variation for the radioimmunoassay was 5.2% and

1 1.9%, respectively.

The statistical significance of the differences between the

groups was analyzed using the Student’s t test.

Results

Production of 6-keto-PGF la by cultured endothelial cells

was significantly lower (P< .005) when the cells were incu-

bated with serum from children with the hemolytic-uremic

syndrome (7.5 ± 3.9 ng per ml, mean ± standard deviation

[SD]) than when they were incubated with serum from

1.6 -|

Mean + SD

1.4 -

1 . 2 -

1 . 0
-

0 . 8 -

r
8.

*•

0.2 -
P< .005

0 .
0

-

1

Affected Serum Normal Serum

Figure 1 .—The graph shows 6-keto-PGF 1o production by endothe-

lial cells in the presence of serum from children with hemolytic-uremic

syndrome (N - 22) and normal (N = 22) children. To account for differ-

ences between different endothelial cell sources, values have been

corrected by dividing by a control serum value. The differences are

significant (P<. 005). SD = standard deviation
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healthy children (11.1+3.5 ng per ml). The corrected

values, which adjust for differences in endothelial cells,

showed similar differences, but with less scatter in the data

(0.66 + 0.25 for affected children versus 0.87 ±0.18 for

healthy children). Of the corrected serum values, 15 (68%)

were 1 or more SD below the normal mean; 6 (27 %) were 2 or

more SD below the normal mean, but two corrected values

(9%) were more than 1 SD above the normal mean (Figure 1).

Follow-up specimens obtained from ten children about

three months after discharge from hospital showed mean

group values (0.68 + 0.19) that were still significantly

(P< .025) below those of the normal children (Figure 2). It

should be noted, however, that only one (10%) of the fol-

low-up values was greater than 2 SD—that is, <0.51—below

the normal mean. While three of the values declined and the

remainder increased, these changes were not significant (r test

for paired data). Moreover, there was no correlation between

either the initial or follow-up values and the patient’s clinical

course.

Discussion

It has been suggested that PGI 2 , released by vascular endo-

thelium, may be of physiologic importance in regulating he-

Figure 2.—The graph depicts 6-keto-PGF 1u production (corrected

values) by endothelial cells in the presence of serum specimens ob-

tained from ten children during an acute phase of the hemolytic-

uremic syndrome and three months later. SD = standard deviation

mostasis 12 and may protect against stimuli capable of dam-

aging endothelium, activating platelets and initiating

thrombus formation. 13 Moreover, normal serum or plasma is

known to stimulate endothelial cells to produce PGI2 , the

most potent platelet antiaggregatory substance so far de-

scribed.
12

Anecdotal reports and small, uncontrolled and nonran-

domized trials suggest that plasma exchange, plasmapheresis

or the intravenous infusion of fresh frozen plasma may be

beneficial in the treatment of the hemolytic-uremic syndrome

and thrombotic thrombocytopenic purpura, a closely related

disorder.
14' 19 These observations, plus reports that adminis-

tering fresh frozen plasma or plasma exchange corrects the

plasma PGT defect as measured by in vitro preparations (such

as aortic rings),
3 have led to the “missing plasma factor”

hypothesis. Administering plasma might replace a “missing

factor” necessary for the normal stimulation of PGT produc-

tion
3 or a factor needed to stabilize PGI2 and prevent its rapid

degradation. 20 Alternately, plasmapheresis and plasma ex-

change could remove an inhibitor of PGT formation, such as

15-hydroperoxyarachidonic acid,
21 and thus restore PGI 2

synthesis to normal. It is tempting to speculate that the hemo-

lytic-uremic syndrome occurs in children who have a congen-

ital or acquired inability to produce (or sustain) normal

amounts of PGI2 . Exposure of these children to an environ-

mental event that damages the endothelial cells of the target

organ(s), or further reduces PGI 2 production, could facilitate

platelet aggregation and trigger the coagulation cascade. In

this context, it is of interest that viral infections,
22 circulating

endotoxins, 23 immune complexes 23 24 and glomerular and

renal vascular immunoglobulin and complement deposits,
24 25

which have the potential for damaging endothelium, have all

been associated with episodes of the hemolytic-uremic syn-

drome.

It is difficult to compare our experience with that of the

Europeans. They used a bioassay method to measure the

ability of plasma to stimulate vascular tissue (rat aortic rings)

that had previously been "exhausted” of its inherent ability to

produce PGI2 .

3 ' 8 We instead used a radioimmunoassay

method to measure the ability of serum to modulate the in-

herent ability of cultured human endothelial cells to produce

PGT. There is substantial intra-assay variability in PGI2 pro-

duction when using primary cell cultures. Even though all

endothelial cells are seeded under identical conditions, cells

obtained from various umbilical cords differ in their ability to

attach to the culture plates, grow and produce PGI2 . Using

serum from the same healthy donor as a control for each line

of cells partially corrects for this variable. We chose serum

rather than plasma to avoid introducing an anticoagulant,

such as citrate or ethylenediaminetetraacetic acid (EDTA),

that might have removed factors, such as calcium, needed for

normal endothelial cell growth or function. Moreover, the use

of heparinized plasma might have confounded our results due

to heparin's reported ability to neutralize PGI 2 .

26

It must be emphasized that although the group data show

that cultured endothelial cells have a diminished ability to

produce PGF la when incubated with affected serum, only

27 % of the values were clearly abnormal as defined as a value

more than 2 SD below the normal mean

.

Whether this contributes to the development of the hemo-

lytic-uremic syndrome or is merely a consequence or marker
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of it is not yet firmly established. Remuzzi and associates,

however, have shown that the plasma of patients in acute

renal failure from other causes has an increased, rather than a

decreased, ability to stimulate PGI 2 production .

27

Moreover, it must be recognized that neither the European

“exhausted” rat aorta model or our cultured endothelial cell

preparation measures the PGI 2 produced by the endothelial

cells actually involved in the microangiopathic process.

In conclusion, while serum from patients with the hemo-

lytic-uremia syndrome often has a decreased ability to support

or modulate PGI2 by cultured endothelial cells, its relation-

ship to the pathogenesis of the disease remains unproved.
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Clinical Investigation

Hemolytic-Uremic Syndrome—An Outbreak in

Sacramento, California

MARTHA F. ROGERS, MD, and LAWRENCE D. BUDNICK, MD, MPH, Atlanta;
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G. WILLIAM GARY, MPH, DrPH, Atlanta; ROBERT LAYNE, MD, MPH, Sacramento, California, and

LAWRENCE B. SCHONBERGER, MD Atlanta

Between July and November 1982, 14 cases of the hemolytic-uremic syndrome occurred in the

Sacramento, California, metropolitan area; 9 of the 14 patients lived within a 7.5-mile radius in

northeast Sacramento, 10 were female, 12 were white non-Hispanic and 13 were children with a

mean age of 3.6 years. Of the 14 patients, 13 were admitted to hospital; 7 required peritoneal

dialysis. The 14th child, a 3-month-old white female infant, was found dead in her crib and had renal

histopathologic findings consistent with the hemolytic-uremic syndrome. Of the 13 nonfatal cases,

1 2 patients had diarrhea before being admitted to hospital. A case-control study involving 1 1 cases

and 22 controls did not show any significant differences in exposure to a variety of possible risk

factors including restaurants, specific foods and water supply. Stool specimens were negative for

enteric bacterial pathogens by culture and for viruses by tissue culture assay, suckling mouse
inoculation and immune electron microscopy; no serologic evidence was found for infection due to

enteroviruses, respiratory viruses or arenaviruses. Two of four children tested, however, showed
serologic evidence of infection by Vero-cytotoxin-producing Escherichia coli. These 14 cases

represent one of the largest reported outbreaks of the hemolytic-uremic syndrome in the United

States.

(Rogers MF, Budnick LD, Kirson I, et al: Hemolytic-uremic syndrome—An outbreak in Sacra-

mento, California [Clinical Investigation], West J Med 1986 Feb; 144:169-173).

The hemolytic-uremic syndrome is comprised of the triad

of microangiopathic hemolytic anemia, thrombocyto-

penia and nephropathy. It primarily affects previously

healthy preschool-age children and most often occurs fol-

lowing a diarrheal prodrome or, less commonly, a respiratory

prodrome. 1 Argentina, 2 South Africa, 3 The Netherlands 4 and

California5 account for many of the reports. Most cases occur

sporadically and have been reported in association with en-

teroviruses, 6 Microtatobiotes, 7 Campylobacter,’’ Yersinia
9

and Vero-cytotoxin-producing Escherichia coli
,

10 including a

rare E coli serotype 0157:H7 that has been associated with

hemorrhagic colitis.
11 Several clusters of between 9 and 14

cases have been reported, some associated with Shigella dy-

senteriae type l,
12 and one with echovirus 22.

13 One unusual

outbreak of 14 cases in Ontario was associated with ingestion

of unpasteurized apple juice, but no specific organism or

toxin was incriminated.
14

An outbreak of 14 cases of the hemolytic-uremic syn-

drome that occurred in Sacramento, California, in the

summer and fall of 1982 provided an opportunity to investi-

gate possible risk factors associated with the disorder. We
describe that investigation and its outcome.

From the Division of Viral Diseases, Center for Infectious Diseases (Rogers, Budnick. Hurwitz, Hatch, Gary and Schonberger), and the Division of Bacterial Diseases, Center
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This article is considered, under the Copyright Act of 1976, a "work of the United States government" and accordingly there is no copyright.
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Figure 1 .—Hemolytic-uremic syndrome by month of onset, Sacramento, California, 1979 to 1983.

Patients and Methods

Epidemiologic Investigation

A case of hemolytic-uremic syndrome was defined as one

diagnosed by a physician and characterized by an abrupt onset

of ( 1 ) microangiopathic hemolytic anemia (hematocrit of less

than 35% and a peripheral blood smear showing fragmented

erythrocytes); (2) thrombocytopenia (platelet count less than

150,000 per p\, and (3) nephropathy (one or more of the

following: hematuria, proteinuria, serum creatinine level of

more than 0.8 mg per dl or blood urea nitrogen value of more

than 20 mg perdl).

Cases were ascertained by contacting the two pediatric

nephrologists practicing in the Sacramento area, by surveying

all hospitals with pediatric beds in Sacramento County and

three adjacent counties and by contacting the Sacramento

County Health Department.

To identify potential risk factors associated with this dis-

ease, a case-control study was done. Of the 14 epidemic cases

known to us at the time of the investigation, 1 1 were included

in the case-control study. For each patient with the hemolyt-

ic-uremic syndrome, two control children were matched for

sex, race and age—within 3 months for children younger than

1 year, within 6 months for children from 1 to 2 years of age

and within 12 months for children older than 2 years. Control

children were chosen at random from the practice of the pri-

mary care physician or the health maintenance organization

of a child with the syndrome. Children with chronic diseases

were excluded. All parents of control children who were

asked agreed to participate.

A standardized questionnaire was administered to the par-

ents of affected patients and control children. Questions con-

cerned experiences during the one-month period before the

onset of the prodromal illness in a child with the hemolytic-

uremic syndrome. Data from the case-control sets were ana-

lyzed by the Mantel-Haenszel estimate of the odds ratio for

multiple controls per case. When appropriate, relative risks

were calculated. Confidence limits were calculated as pro-

posed by Mietti nen

.

1

5

Laboratory Investigation

Throat swab specimens from three patients, urine speci-

mens from two patients and stool specimens from five patients

and from one patient’s father (who had bloody diarrhea) were

collected within five to eight days of onset of their diarrhea.

Stool extracts and urine were cultured for viruses as previ-

ously described 1
'’ by inoculating suckling mice intraperitone-

ally and cell cultures, including primary rhesus monkey

kidney cells, human rhabdomyosarcoma cells, human fetal

kidney cells and human embryonic lung fibroblast cells.

Throat-swab specimens were cultured for viruses by inocu-

lating cell cultures including primary rhesus monkey kidney

cells, human embryonic lung fibroblasts and HEp-2 cells.
16

Organisms were identified by standard neutralization tests.
17

Stool suspensions were examined for viral particles using

immune electron-microscopy techniques as previously re-

ported,
18 with the exception that bacteria were removed from

the stool suspensions by differential centrifugation.

Stool specimens were also examined for bacteria including

Salmonella, Shigella, Campylobacter, Yersinia, E coli in-

cluding type 0 1 57:H7 19 and Vero-cytotoxin-producing E coli,

and for the presence of free Vero-cytotoxin in stool filtrates.
10

Acute- and convalescent-phase serum specimens obtained

from seven patients were tested for antibody to prototype

strains of Coxsackie viruses types A 16 and Bl-6 and echovi-

ruses types 9, 1 1 , 22 and 30 by standard microneutralization

tests,
20 for antibody to adenovirus, parainfluenza viruses

types 1 to 3, influenza A and B viruses, respiratory syncytial

virus and Mycoplasmapneumoniae by complement fixation,
21

and for Vero-cytotoxin-neutralizing antibody as previously

described

.

10 Serum specimens were also tested for antibody to

members of the arenavirus group because many of these vi-

ruses cause hemorrhagic fever accompanied by renal failure.

The indirect fluorescent antibody test with antigens prepared

as previously described 22 was used to test for antibody to

Hantaan virus, lymphocytic choriomeningitis virus, Junin

virus, Machupo virus, Ebola virus (both Mayinga and Boni-

face strains) and Marburg virus.

Results

The Patients

Between January 1979 and October 1982 (the time of the

investigation), 18 cases of the hemolytic-uremic syndrome

were identified (Figure 1). Three other cases occurred in

February 1983 and were reported to us through an ongoing

surveillance established at the time of the investigation. Four

cases occurred between January 1979 and June 1982, for a

yearly incidence of 0.41 cases per 100,000 children younger

than 14 years. In contrast, 13 cases in children and 1 case in

an adult occurred in a four-month period between July and

November 1982, for a yearly incidence of 11.2 cases per

100,000 children younger than 14 years. These 14 cases were

identified as the epidemic cases.

The 13 children had a mean age of 3.6 years (range, 2

months to 1
1
years). Of the 13 children, 9 were girls; 11 were
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white, non-Hispanic; 1 was black, and 1 was Hispanic. The

adult case was that of a 39-year-old white woman.

Of the 14 patients, including the 1 adult patient. 12 had a

diarrheal prodromal illness characterized by bloody stools (10

patients), abdominal cramping (10), vomiting (9) and

low-grade fever (5). One child, an 1 1-year-old Hispanic boy,

had jaundice, abdominal pain and anorexia for six days before

admission. A 3-month-old infant was found dead in her crib

on July 18 and initially had been diagnosed as having died of

the sudden infant death syndrome. Autopsy findings in the

kidney were consistent with a diagnosis of the hemolytic-

uremic syndrome, specifically, thrombotic microangiopathy.

All 1 3 of the surviving patients required hospital care. 7 of

the 13 required peritoneal dialysis and chronic renal failure

developed in none.

Epidemiologic Investigation

The most interesting epidemiologic finding was that 8 of

the 13 children and the 1 adult patient lived within a 7.5-mile

radius in northeast Sacramento (Figure 2). Although the

census tracts of these eight children represent only 8% of the

population younger than 14 years of age in Sacramento

County, 62% (8 of 13) of the cases of the hemolytic-uremic

syndrome in children occurred in this area— relative risk =
18.20, 95% confidence intervals 8.15 to 40.68. The area is

primarily residential and includes several suburbs that were

built after 1970 on land that was previously used for agricul-

ture. Despite the fact that several of the children were from

the same area of the city, none of the children had had known
contact w ith each other.

The cases of the hemolytic-uremic syndrome occurred in

primarily middle-class families. Although not statistically

significant, the mean yearly income in 13 (93%) of the 14

case census tracts was more than $20,000 (1980 national

census data), whereas in Sacramento County only 86 (57%)
of the 150 census tracts had mean incomes that high— relative

risk = 3.72, 95% confidence intervals 0.9 to 15.3 1

.

Because most patients had a gastrointestinal prodromal

illness and because viral and bacterial gastrointestinal patho-

gens had been reported in association with the syndrome in

the past, we focused our investigation on identifying the cause

of the diarrhea and risk factors associated with the epidemic

Figure 2.—Cases of hemolytic-uremic

syndrome, by residence, Sacramento,

California, 1982.
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TABLE 1 .—Exposures Investigated in 1 1 Cases and

22 Controls in an Outbreak of the

Hemolytic-Uremic Syndrome, Sacramento, California, 1982

Ingestion of new foods Medical history of allergies

Ingestion of raw milk Swimming pools

Ingestion of unpasteurized juice Saunas

Special diets Vaccinations

Grocery stores or chains Animals

Restaurants New toys

Medications taken for diarrhea New furniture

Day-care centers or attendance New carpeting

Travel Fumigation

Large gatherings Paints

Parent's occupation Other household chemicals

by conducting a case-control study, examining the water

supply and looking for concurrent epidemics of diarrhea.

Analysis of the case-control study did not reveal any expo-

sures that differed significantly between cases and controls

(Table 1), including ingestion of certain foods, exposure to a

common grocery store or chain or dining at a particular res-

taurant or chain.

Many investigators have reported the frequent occurrence

of diarrhea in the siblings of children with the hemolytic-

uremic syndrome. Although not significant, 3 (33%) of the 9

children with the syndrome with siblings had a sibling with

recent diarrhea, compared with 4 (19%) of the 21 control

children with siblings—odds ratio =1.5, 95% confidence

limits0.35 to6.35.

Although cases clustered within a small geographic area,

no more than two patients had the same water supply. A
review of routine fecal coliform counts of these water supplies

showed no evidence of contamination of any of these water

supplies during 1982.

Although there was a general increase in cases of gastro-

enteritis during the summer and fall months when compared

with the winter season, there was no increase in occurrence of

gastroenteritis during September, the month of peak occur-

rence of the affected cases. The physicians of the patients with

the hemolytic-uremic syndrome also did not report any un-

usual increase of cases of gastroenteritis in their practices.

Laboratory Findings

No viruses or bacterial pathogens, including E coli

0157:H7 or other Vero-cytotoxin-producing organisms, were

found in the stool and urine specimens, and no viral particles

were observed by immune electron-microscopic examination

of stool specimens. One of three throat swab specimens grew

adenovirus type 2. Paired serum samples from seven patients

showed no fourfold titer rise or unusually high titers to the

enteroviruses or the respiratory viruses, including adeno-

virus. Serologic tests showed no association between infec-

tion with the agents that are known to cause hemorrhagic

fever and this outbreak of hemolytic-uremic syndrome.

The five stool specimens tested for the presence of free

Vero-cytotoxin were negative. Two of four paired serum

specimens tested for neutralizing antibody to Vero-cytotoxin

showed a fourfold rise in titer from 1 :8 to 1 :64 in one case and

from 1:4 to 1:16 in the other. The titers of the other two

children tested were stable at 1 :4 and less than 1 :4.

Discussion

This outbreak of 14 cases of the hemolytic-uremic syn-

drome in Sacramento is one of the largest reported from the

United States, with cases clustered both temporally and geo-

graphically. The first reported outbreak of ten cases of the

syndrome occurred in 1963 in a small geographic area of

North Wales 23
; no associated agent was identified. Since

then, the following outbreaks have been reported: 10 cases at

the Stanford University School of Medicine occurring during

the year beginning October 1 974 s
; 28 cases in Bangladesh

occurring in 1975-1976 and associated with an outbreak of

Shigella dysenteriae type 1
12

; 10 cases in Montreal, Canada,

occurring during an eight-month period in 1977-1978 and

associated with echovirus type 22,
13 and 14 cases in Toronto,

Canada, occurring during an 11 -day period in September

1980 and associated with ingestion of homemade apple

juice.
14

In Argentina, endemic cases tended to be admitted in

small groups or clusters; these cases apparently came from

widely scattered areas, however. 2 Van Wieringen and co-

workers reported an increase in cases in the Netherlands

during 1969 and 1970, but these cases were also apparently

widely scattered geographically. 4

Although the cause of the hemolytic-uremic syndrome is

unknown, many investigators suspect the disease is caused by

or related to an infectious organism. In addition to echovirus

22 and S dysenteriae type 1 reported in association with out-

breaks, sporadic cases have been reported in association with

Coxsackie viruses types A and B. echoviruses types 11,9 and

30, influenza viruses 1 and bacterial agents including S dysen-

teriae type 1, Salmonella, Campylobacter and Yersinia. A
recent report from Canada 10 showed an association between

the hemolytic-uremic syndrome and infection with Vero-cy-

totoxin-producing E coli including E coli serotype 0157:H7.

This rare serotype, which has been associated with outbreaks

of hemorrhagic colitis in the United States,
24 was subse-

quently also associated with three cases of this syndrome in

England. 11 None of the patients in this outbreak who were

tested were found to have any microbiologic evidence of in-

fection with Vero-cytotoxin-producing E coli

,

although it

should be noted that the stool specimens were examined for

free Verotoxin more than a year after preservation at — 70°C.

Two of four children tested, however, showed a significant

fourfold rise in Vero-cytotoxin-neutralizing antibody titer.

The late summer-early fall seasonality of this outbreak

with the peak occurrence in September is typical of the en-

demic cases in northern California. Others report occurrence

of the syndrome in the springtime (Sorrenti and Lewy, Chi-

cago), 25
late spring-early summer (van Wieringen and associ-

ates, the Netherlands), 4
fall-winter (Gianantonio and col-

leagues, Argentina) 2 and summer-fall (Ray and co-workers,

Kansas City and Seattle).
6 Because of the summer-fall season-

ality observed by many investigators in the United States,

enteroviruses have been proposed as possible etiologic

agents. However, we were unable to find evidence of entero-

viral infection by either tissue-culture methods or serologic

means.

Little has been published concerning the socioeconomic

status of children with the hemolytic-uremic syndrome. The

middle-class socioeconomic status of the Sacramento children

is consistent with the observation of Gianantonio and associ-

ates in Argentina and Kibel and Barnard in South Africa. 2 3
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This finding could be related to a particular type of exposure

that is more commonly found in the higher classes for eco-

nomic or educational reasons.

Many epidemic and endemic cases of the hemolytic-

uremic syndrome are unexplained, as were the cases in this

outbreak. The cause of this disease is quite likely multifacto-

rial. The geographic and temporal clustering of these cases

suggests that some factor common to these children may have

been responsible for their illness. Recommended future

studies of the syndrome include a national surveillance to

identify regional patterns of occurrence, a continued search

for organisms and toxins possibly associated with this disease

and identification and investigation of epidemics to determine

risk factors for disease acquisition and possible prevention.
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Clinical Medicine

Necrotizing Soft-Tissue Infections of the

Perineum and Genitalia

Etiology and Early Reconstruction

PETER R. CARROLL, MD; EUGENE V. CATTOLICA, MD; CHARLES W. TURZAN, MD, and

JACK W. McANINCH, MD, San Francisco

Necrotizing fasciitis of the perineum and genitalia is a rare, rapidly progressive, often fatal infection

whose unique bacterial involvement has frequently been ignored. From our experience with 14

patients, we recommend the following: early, aggressive surgical debridement and drainage to

reduce morbidity and mortality; prompt institution of antimicrobial therapy directed at both aerobic

and anaerobic organisms, with subsequent tailoring to the specific bacteria cultured, and early

surgical reconstruction to avoid extensive scarring and cosmetic deformity and to allow earlier skin

closure and a reduced hospital stay. In our series, long-term complications occurred in 3 patients,

and 3 of the 14 died.

(Carroll PR, Cattolica EV, Turzan CW, et al: Necrotizing soft-tissue infections of the perineum and

genitalia— Etiology and early reconstruction. West J Med 1986 Feb; 144:174-178)

I
n 1883, Fournier 1 described an abrupt, rapidly progres-

sive, gangrenous infection of the genitalia in 5 otherwise

healthy young men, and since that time about 400 similar

cases have been recorded.
2-5 Such infections have been de-

scribed as a variety of different syndromes. 6 All probably

represent a spectrum of disease best characterized as a fulmi-

nant soft-tissue infection that may spread along subcutaneous

planes and be followed by necrosis of the skin, fascia or

subcutaneous tissue (A. A. Meyer, MD, Associate Professor

of Surgery, University of California, San Francisco, oral

communication in May 1983). The manifestations will de-

pend upon the focus of initial infection, the organisms in-

volved and the length of time before presentation. Despite the

development of newer antibiotics and improved methods of

organ support, mortality and morbidity remain high.

We report our experience with necrotizing soft-tissue in-

fections of the perineum and pelvis, emphasizing the mode of

presentation, the bacterial involvement and the pathogenesis

of the disease. We outline a unified method of diagnosis that

may minimize mortality and morbidity in this high-risk

group.

Patients and Methods

Between 1975 and 1982, 14 patients (13 men and 1

woman) presented to San Francisco General Hospital and

Kaiser Permanente Medical Center in Oakland, California,

with necrotizing soft-tissue infections of the perineum and

genitalia. The average age was 52 (range. 18 to 81 years). All

records were reviewed for clinical presentation, laboratory

data (including culture results), method oftreatment, length of

hospital stay, complications and eventual outcome. Gram’s

stain results, when available, were reviewed and compared

with subsequent findings on culture.

Results

Clinical Presentation

The patients presented with a variety of signs and symp-

toms (Table 1). The delay between the onset of local symp-

toms and presentation averaged 6 days (range, 1 to 30 days).

Subcutaneous crepitus was evident in nine (64%) of the pa-

tients and confirmed by x-ray film in six (Figure 1). Actual

skin breakdown, necrosis and shock were less common
(Figure 2).
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Hospital Medical Center. Dr Carroll was Chief Resident in the Department of Urology, 1983 to 1984. He is now affiliated with the Department of Urology, Memorial Sloan-Kettering
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Reprint requests to Jack W. McAninch. MD. Department of Urology. U-518, UCSF. San Francisco. CA 94143

174 THE WESTERN JOURNAL OF MEDICINE



INFECTIONS OF THE PERINEUM

TABLE 1 .—Clinical Presentation of Necrotizing Fasciitis of

Perineum and Genitalia

Patients

Signs and Symptoms Number Percentage

Pain 14 100

Swelling 14 100

Crepitus 9 64

Fever 9 64

Skin necrosis .... 4 29

Shock 3 21

TABLE 2 —Bacteriologic Culture Results*

Organism Heavy

Growth

Moderate Light

Anaerobic (Gram-positive)

“Cocci" (total) 5 2 2

Streptococci 3 1

Anaerobic (Gram-negative)

Bacteroides sp (total) 6 1 2

Bacteroides fragilis 1 1

Bacteroides baderan 1

Bacteroides melaninogenicus . . . 1

Facultative Enterobacteriaceae (total) . . 6 1 2

Escherichia coli 6 1 1

Klebsiella pneumoniae 1

Proteus sp 1

Staphylococci (total) 2 2

Staphylococcus epidermidis

Staphylococcus albus 1

1

Streptococci (total) 3 1 5

“Nonhemolytic" 1 3

"Alpha" 1 2

Group 0 1

Group B

Group A 2

1

Group G 1

'Several organisms were Indentified only according to their genus or group—that is. anaerobic

cocci, Staphylococcus sp The number ot patients presenting with each organism is listed,

several presented with more than one species ot a particular group. Nine patients are represented

in each group, with the exception of staphylococci, which were found in only 4

Underlying or contributing conditions were noted in sev-

eral patients, including alcohol abuse in eight (57%), diabetes

mellitus in three (21%) and genitourinary disease in three

(urethral stricture in two). The source of the infection was

traced to the rectum in seven patients, the skin in four and the

genitourinary tract in the two patients with strictures. The

source was not precisely clear in one patient who died shortly

after presenting with massive perineal and scrotal necrosis.

Laboratory Findings

Leukocytosis was almost uniformly present, averaging

20.000 leukocytes per p\. Only two patients presented with

hematuria or pyuria in excess of five cells per high-power

field. Significant elevations in the blood urea nitrogen-to-cre-

atinine ratio, exceeding 40:2, occurred in five patients

(36%).

Results of tissue and wound cultures are summarized in

Table 2. Although the genus was identified in all cases, the

species was not noted in several culture reports. Infection

tended to be polymicrobial, with an average of 3.4 organisms

(range, 1 to 5) identified in each specimen. The common
pathogens included anaerobic cocci, Bacteroides sp, faculta-

Figure 2.—Actual skin necrosis and breakdown in a patient who
presented several days after the initiation of infection.
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tive Enterobacteriaceae and aerobic streptococci, each ap-

pearing equally in nine (64%) of the patients. The combina-

tions most frequently found (seven patients each) included

Escherichia coli with either Bacteroides sp or anaerobic cocci

and Bacteroides sp with aerobic cocci. Of note was the

finding of anaerobic bacteria in 1 1 patients (79%). The com-

bination of aerobic streptococci and staphylococci was seen in

only three (14%).

Treatment

All patients underwent repeated surgical debridement and

drainage; the number of procedures required in each averaged

4.6. The debridement was carried into normal vascularized

tissue in each case. The patients were returned to the oper-

ating room early, usually within 24 hours, for inspection and

continued debridement until the necrotizing process had been

interrupted. Diverting colostomy was necessary in four pa-

tients. Only one patient required unilateral orchiectomy for a

necrotic testicle and spermatic cord.

Local reconstruction was successfully carried out in 1

1

patients (Table 3). All patients were treated with antibiotics,

usually a combination of an aminoglycoside, high-dose peni-

cillin and clindamycin. Intravenous hyperalimentation was

used for nutritional support in selected patients.

Complications

Three of the patients died (21 % of the series). Early com-

plications are summarized in Table 4; delayed complications,

seen in one patient each, included urethral stricture, infer-

tility, urethral fistula and mild penile angulation. Two pa-

tients required surgical revision of their reconstructed

wounds. The average hospital stay for those patients who
survived was 48 days (range, 19 to 126 days). Clinical fol-

low-up averaged 22 months.

TABLE 3 —Methods of Local Reconstruction After Surgical

Debridement for Necrotizing Fasciitis of Perineum and Genitalia

Patients

'

Reconstructive Methods Number Percentage

Split-thickness grafts . ... 8 57

Thigh pouches . . . 5 36

Delayed closure ... 4 29

Skin flaps ... 2 14

'Some patients underwent more than one method of reconstruction.

TABLE A.—Complications of Necrotizing Fasciitis of Perineum

and Genitalia

Patients

Number
Complications N= 14 Percentage

Death . . 3 21

Renal failure . . 6 43

Respiratory failure . . . . . 4 29

Cardiovascular collapse . . 4 29

Coagulopathy . . 2 14

Urethral stricture .... . . 1 7

Infertility . . 1 7

Fistula . . 1 7

Discussion

Clearly, the limited description of necrotizing soft-tissue

infections of the scrotum and genitalia proposed by Fournier 1

100 years ago is not applicable today. These should not be

considered idiopathic, nor are they confined to younger, pre-

viously healthy patients. The average age of recently reported

cases is 50 years,
2 similar to our series. Many patients have

associated predisposing conditions: diabetes mellitus and al-

cohol abuse seen in most of our patients may contribute to

reduced host resistance and are common. 2 ' 7,8

In the five cases described by Fournier, 1 no discernible

focus of infection was found; in the 1972 report of Burpee and

Edwards, 9 the source was identified in only half, the rest

being classified as idiopathic. More recently the focus of

infection has rarely escaped detection. Only one of our pa-

tients failed to have a fully identifiable nidus. He presented

moribund with massive perineal and scrotal necrosis and died

a short time later. He was known to have had bright red rectal

bleeding a few days before admission, suggesting a gastroin-

testinal focus. Indeed, the importance of the gastrointestinal

tract as the source of the necrotizing process has been reported

previously. 3 - 4,10,11 Half of the patients in the present series

had extension of a primary perirectal infection. The process

penetrates the genitourinary diaphragm and microscopic in-

terstices in Colles’ fascia to extend to the genitalia.
12 Other

foci of infection include the skin and periurethral glands, 13 " 15

which represented 29% and 14%, respectively, in our study.

The bacteriology of necrotizing soft-tissue infection of the

scrotum and perineum has not been emphasized in the past.

Such knowledge gives insight into the pathogenesis of the

disease and provides the basis for a routine treatment pro-

gram. Maximum information will be obtained if Gram’s

stains are done and compared with both anaerobic and aerobic

tissue or aspirate cultures; the Gram's stain will provide im-

mediate information regarding the nature of the infecting or-

ganism. To some extent, the primary source of infection de-

termines the bacterial flora encountered: those cases resulting

from genitourinary tract disease and manipulation would be

expected to show anaerobic Gram-positive cocci and staphy-

lococcal and streptococcal species; infections resulting from

primary colorectal disease will more commonly show gut-

specific organisms such as Bacteroides sp.
16

In the present series, the most common organisms in-

cluded Bacteroides sp, E coli, anaerobic cocci and aerobic

streptococci. Importantly, the infections were predominantly

polymicrobial and anaerobic flora were cultured in 1
1
pa-

tients. The high percentage of anaerobes discovered in this

study (79%) and in others suggests that reports of aerobic

organisms alone may be due to improper anaerobic collection

or culture techniques. 2 ' 617 Although Clostridia are reportedly

a frequent pathogen, 6 none was discovered in the present

series. Ten Gram’s stain reports were available for review and

a “few pleomorphic Gram-positive rods’’ were noted in only

one, suggesting that the absence of clostridia was not due to

faulty culture techniques.

The presence of multiple organisms in almost all cases

—

anaerobes and facultative Enterobacteriaceae and strepto-

cocci—suggests the probable importance of bacterial synergy

in the development of necrotizing soft-tissue infections.
18

Synergistic interaction has been shown in vivo and in vitro.

Meleney 19
first outlined such a relationship when he proposed
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that the synergistic action of staphylococci and microaero-

philic streptococci was responsible for progressive gangrene.

Similar interactions have been described for a variety of or-

ganisms. 20'22

The primary pathologic process appears to be the produc-

tion of a vascular obliterative endarteritis, which leads to

ischemia and subcutaneous necrosis. Both aerobes and anaer-

obes induce intravascular clotting, the former by fixing com-

plement and the latter by producing heparinase. 2 23 The de-

creased oxygen tension promotes growth of anaerobes and

anaerobic metabolism by facultative forms. Increased anaer-

Figure 3.—Extensive local debridement in a patient who presented

6 days after traumatic Foley catheterization for urethral stricture dis-

ease.

obic metabolism produces the relatively insoluble hydrogen

and nitrogen gases that can be recognized radiographically or

clinically as subcutaneous crepitus.
24

Three patients had only aerobic, Gram-positive cocci:

two group A Streptococcus and one group G. An association

with Staphylococcus was seen in one patient. It has been

proposed that group A Streptococcus alone has the capacity to

initiate necrotizing soft-tissue infections.
18

Initial antibiotic treatment should be directed at both an-

aerobic and aerobic organisms until culture results are avail-

able. In the present study, this was usually accomplished by

prescribing a combination of an aminoglycoside, high-dose

penicillin and clindamycin. Alternative regimens, including

third-generation cephalosporins, metronidazole and semisyn-

thetic penicillins, may be effective and are under investiga-

tion.

Prompt surgical debridement is the focus of effective treat-

ment (Figure 3). All patients were brought to the operating

room promptly and examination was carried out under anes-

thesia to define more accurately the focus of infection and the

extent of necrosis. Prudent debridement was done, removing

all devitalized tissue. The patients were returned to the oper-

ating room early and frequently, usually within 24 hours, for

reexamination and debridement until all devitalized tissue had

been removed and the necrotizing process interrupted. A di-

verting colostomy should be constructed if perirectal involve-

ment is extensive or if there is significant danger of continued

wound contamination.

There is no rule for nonoperative treatment.
25 Surgical

incisions and antibiotic irrigation are not advised. Kaiser and

Cerra, 26 studying necrotizing fasciitis confined to a variety of

areas, showed that mortality correlated positively both with

the delay between recognition of infection and presentation

and also with the type of surgical procedure done. Four pa-

tients treated with incision and drainage without debridement

of necrotic tissue died, but 1 1 of 12 patients who underwent

prompt debridement of necrotic tissue survived (a drop in the

mortality rate from 100% to 8.3%).

Meticulous local wound care with either saline or Dakin’s

solution, soaked dressing changes and, in selected patients,

enzymatic debridement is important. Vigorous wound care,

often in the bum unit, provides for earlier tissue epitheliali-

Figure 4.—Split-thickness skin graft-

ing in the patient depicted in Figure 3.
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zation and allows early reconstruction. Hyperbaric oxygen

has been used by several authors, but its efficacy has never

been proved conclusively.
611 - 27

It was not used in the present

series, and it should neither replace nor delay surgical inter-

vention.

Despite extensive infection, necessitating wide debride-

ment, early and adequate local reconstruction was accom-

plished in the majority of cases. Due to the redundant nature

of the scrotal skin, delayed closure of the scrotum was pos-

sible in four patients. Split-thickness skin grafting allowed for

coverage of the large defects without significant scarring or

cosmetic deformity in eight patients (Figure 4). Thigh

pouches were used as interim or long-term coverage for the

testicles in five patients. The subsequent infertility in one

patient was probably the result of this procedure, and we
advise alternative forms of coverage in younger patients—that

is, local flaps or split-thickness skin grafting.

The reported mortality from necrotizing soft-tissue infec-

tions to the perineum and genitalia ranges from 7% to

33%. 217 - 28 In the present series, three patients died (21%).

Mortality correlates with the extent of the disease, the delay in

surgical treatment, the type of treatment and the presence of

debilitating conditions. It is not clear whether any particular

combination of organisms provokes a more virulent infec-

tion.
11 Short-term complications or organ failure was almost

always limited to those patients who eventually died, al-

though at least temporary renal failure occurred in six pa-

tients. Despite the severity of the infection, long-term compli-

cations were noted in only three patients.

Necrotizing soft-tissue infections of the perineum and gen-

italia represent a spectrum of disease rather than a single

clinical condition.
6 - 17 The manifestations are a function of the

focus of the infection, delay to presentation and treatment, the

infecting organism and the type of treatment. Classification

schemes havfe some importance, as subtle differences do ex-

ist.
8 Despite this, initial management, including early exami-

nation under anesthesia, surgical incision and debridement

should be uniform.

Perineal and scrotal infections are virulent and often fatal,

necessitating multiple surgical procedures and a long hospital

stay. To limit mortality and morbidity in this high-risk group

of patients, strict attention should be given to rapid diagnosis

(including radiographs and Gram’s stains), early and frequent

surgical debridement, meticulous local wound care, antibiotic

therapy directed at both aerobes and anaerobes and early sur-

gical reconstruction.
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The Incidence of Acute Rheumatic Fever in a
Suburban Area of Los Angeles

A Ten-Year Study

ALBERTO ODIO, MD, Northridge, California

The incidence of in-hospital cases of acute rheumatic fever in residents of the San Fernando Valley

section of Los Angeles (population 1,096,000) from 1971 through 1980 was 0.21 per 100,000

population for all ages and 0.63 per 100,000 for 5 to 17 year olds, both among the lowest ever

reported in the world literature. Nevertheless, minority group patients had five times the risk of a

white patient for acute rheumatic fever developing and a greater than 20-fold increase in the risk for

the development of acute rheumatic fever with carditis. Unexpectedly, a low 30% of cases (8/27)

had carditis either alone or with other major criteria, while a high 59% (16/27) had polyarthritis as

the only major manifestation. This suggests the possibility of false-positive cases based on polyar-

thritis as the only major manifestation, and that an incidence of acute rheumatic fever may have

been reached that is so low that “background” cases are a significant proportion of all cases.

(Odio A: The incidence of acute rheumatic fever in a suburban area of Los Angeles—A ten-year

study. West J Med 1 986 Feb; 1 44: 1 79-1 84)

The incidence of acute rheumatic fever has been de-

creasing in the United States since the beginning of the

century. 1 - 2 The incidence of streptococcal pharyngitis has not

declined at the same rate.
3 For many physicians, the primary

reason for the evaluation of pharyngitis in general and for the

treatment of streptococcal pharyngitis is to prevent acute

rheumatic fever. A sore throat is among the most frequent

reasons for a visit to a primary care physician's office,
4 and

because a significant portion of our nation's outpatient health

dollars is thus spent in the evaluation and treatment of pharyn-

gitis, it behooves us to examine more closely the current

incidence of acute rheumatic fever.

The major studies on the subject cover the period of the

1960s. 5 ' 7
Since 1981 a new wave of studies has been pub-

lished with more recent data, reporting rates of acute rheu-

matic fever differing from each other by a factor of 40, but all

showing a remarkable lowering of the disease incidence. 8 ' 12

Additional data from different parts of the country and dif-

ferent patient populations are needed to assist in evaluating

acute rheumatic fever from a national perspective. We under-

took a ten-year study of acute rheumatic fever in the San

Fernando Valley, a largely suburban area of Los Angeles.

Patients and Methods

We studied the records of all 24 acute care hospitals in the

San Fernando Valley from 1971 through 1980 and reviewed

all cases with the International Classification of Diseases

codes of acute rheumatic fever, polyarthritis or Syndenham's

chorea. In addition, we studied the records of Childrens Hos-

pital of Los Angeles, UCLA (University of California, Los

Angeles) Medical Center and Los Angeles County-University

of Southern California Medical Center, all nearby major cen-

ters to which patients in the study area may be referred. The

San Fernando Valley is a major population center, 85% of

which is part of the city of Los Angeles. If it were a city itself,

the San Fernando Valley would be the second largest city in

California and the seventh largest in the nation.
13

It is defined

as the San Fernando Valley section of the city of Los Angeles,

as well as the cities of San Fernando and Burbank. The

average yearly population for the study period was

1,096.051. Some hospitals could not provide data for the

entire period, so the proportion of all acute care hospital beds

that were included in the study was determined. Incidence

data are adjusted accordingly to correct for incomplete partic-

ipation. All included cases fulfilled the revised Jones criteri-
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TABLE 1 —Incidence of Cases of Acute Rheumatic Fever (Primary and Recurrent Attacks)

Treated in Hospital in Major Studies in Continental United States

Annual Overall Rate Age-Specific Rate

Location and Years of Study Population Base All Ages/100,000 Per 100,000

Rochester, Minn, 1950-1964 37,000 9.5 35.0 (5-14 yr olds)

City of Baltimore, Md. 1960-1964 . . 939,000 4.6 15.6 (5-19 yr olds)

Navajo Reservation (Arizona, New Mexico, Utah), 1962-1977 . 115,000 12.4 20.9 (5-19 yr olds)

Metropolitan Nashville, Tenn, 1963-1969 . 429,000 6.7 16.7 (5-19 yr olds)

State of Mississippi, 1964-1973 . . 1,780,000 1.9 4.6 (5-19 yr olds)

Rochester, Minn, 1965-1978 50,000 3.0 7.1 (5-14 yr olds)

Fairfax County, Va, 1970-1980 . . 526.000 1.14 (0-18 yr olds)

San Fernando Valley of Los Angeles, Calif, 1971-1980 . . 1,090,000 0.21 0.63 (5-17 yr olds)

State of Rhode Island, 1976-1980 . 930,000 0.07 0.23 (5-17 yr olds)

Memphis-Shelby County, Tenn, 1977-1981 . . 777,000 0.64 1.88 (5-17 yr olds)

a.
14 Only those patients having acute rheumatic fever residing

in the San Fernando Valley are included in the incidence data.

All cases reviewed, including those of patients residing out-

side of the area, are evaluated for the pattern of disease.

Results
We obtained the records of 89.4% of all hospital bed-years

during the period of 1971 through 1980 for the San Fernando

Valley area. This includes 87.7% of all adult hospital bed-

years and 94.1% of all pediatric hospital bed-years. We found

numerous cases of rheumatic heart disease miscoded as acute

rheumatic fever, and these were not analyzed further. There

were 46 cases with a discharge diagnosis of “rheumatic

fever,” “acute rheumatic fever,” “rheumatic carditis,”

“polyarthritis” and “Syndenham’s chorea.” Of these, 27

cases fulfilled the revised Jones criteria, 9 were classified as

possible cases and 10 were clearly not rheumatic fever. Of the

nine possible cases, none had definite carditis, four had defi-

nite polyarthritis and five had no major manifestations. Of the

27 confirmed cases, 6 patients resided outside the San Fer-

nando Valley. Only I of the 21 residing in the San Fernando

Valley was found through the three large teaching hospitals

outside of the area. Four of the 27 cases were recurrences.

The overall incidence of acute rheumatic fever, based on

the 21 cases of San Fernando Valley residents, was 0.21 cases

per 100,000 population for all ages. The age-adjusted rate for

5 to 17 year olds was 0.63 cases per 100,000. The primary

attack rate was 0. 17 per 100.000 and the recurrence rate 0.04

per 100,000. Table 1 puts these data into perspective by com-

paring them with those of major studies done on acute rheu-

matic fever incidence in the continental United States.
6 ' 12 15

Data from the original articles have been adjusted to include

only inpatients who fulfilled the Jones criteria.

Of San Fernando Valley residents, 44% live in communi-
ties with median family incomes above $18,000 a year, but

they had only 24% of cases of acute rheumatic fever (5/21).

The other 56% had 76% (16/21) of the cases (P= .06). Fig-

ure 1 shows that communities with more than 15% Flispanics,

which include 52% of San Fernando Valley residents, had

76% of cases of acute rheumatic fever (16/21). The remain-

ing 48% of residents had only 24% of the cases (P < .05).

More interesting than the expected results of a higher inci-

dence of acute rheumatic fever among lower socioeconomic

groups is the degree of that difference. The ethnic breakdown

of the San Fernando Valley is white 79.1%, Hispanic 15.5%,

black 2.2%, Asian and other 3. 1 % ,

16 Of our 21 cases of San

Fernando Valley residents, 9 (43%) were white, 10 (48%)

Minority ^ White

Greater than 15% Hispanic

Figure 1.—Cases of acute

rheumatic fever treated in

hospital by community, by

areas of greater than and

less than average Hispanic

population and by ethnic

group in the San Fernando

Valley, 1971 through 1980.
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TABLE 2.—Comparison of the Incidence of Acute Rheumatic

Fever in White and Ethnic Minorities, in Major Studies on the

Disease in Continental United States, Using a Ratio of

White to Minority Groups

Location Years ot Study White to Minority Group

Baltimore, Md

Nashville, Tenn

Mississippi

San Fernando Valley, Calif . .

Memphis-Shelby County, Tenn

.1960-1964 1:2.5 (black)

.1963-1969 1:2.0 (black)

..1964-1973 1:1.6 (black)

.1971-1980 1:5.5 (Hispanic)

.1977-1981 1:7.2 (black)

TABLE 3 —Analysis of Cases of Acute Rheumatic Fever By
Major Manifestation of Jones Criteria * in San Fernando Valley

Patients (N = 27)

Major Manifestations Number Percent

Carditis only 3 11

Polyarthritis only 16 59

Chorea only 2 7

Carditis plus polyarthritis 2 7

Carditis plus chorea 1 4

Carditis plus polyarthritis plus erythema marginatum ... 1 4

Carditis plus polyarthritis plus

erythema marginatum and nodules 1 4

Polyarthritis plus erythema marginatum 1 4

'From Committee Report in Circulation u

TABLE 4 —Analysis of Cases of Acute Rheumatic Fever By
Major Manifestations of Jones Criteria * by Ethnic Group in the

San Fernando Valley

Total White Minorityt

Total Cases 27 13 14

Carditis 8 1 1

(Severe carditis) (3) (0) (3)

Polyarthritis 21 11 10

Erythema marginatum 3 0 3

Chorea 3 1 2

Subcutaneous nodules 1 0 1

Number of major manifestations per patient

'From Committee Report in Circulation.
u

t12 Hispanics. 1 black. 1 Filipino

1.3 1.0 1.6

Hispanic, 1 (5%) black and 1 (5%) Asian. The disparity

between whites and Hispanics is most clearly seen in the

overall incidence of 0.12 cases per 100,000 non-Hispanic

whites versus 0.66 per 100,000 Hispanics, a ratioof 1:5.5. In

previous studies reporting the incidence in whites and ethnic

minorities, only a recent study by Land and Bisno is in this

range (Table 2).
6 7 911 Acute rheumatic fever in the San Fer-

nando Valley even in very low numbers continues to be a

disease of the poor and of ethnic minority groups.

Evaluation of all 27 cases as to the major manifestations of

the Jones criteria shows an unusually low rate of carditis ( 8/27

or 30%). Conversely, we found a high rate of polyarthritis

(21/27 or 78%). Chorea was found in 1 1 % of cases (3/27),

erythema marginatum in 1 1 % (3/27) and subcutaneous nod-

ules in 3% (1/27). Nonspecific rashes were not counted as

erythema marginatum. The three cases having erythema mar-

ginatum were each thought to be such by the attending physi-

cian. In all, 78% (21/27) of patients had only one major

manifestation, while 15% (4/27) had two and 7% (2/27) had

three or more. Table 3 classifies all patients by major manifes-

tations. A surprisingly high 59% ( 16/27) of cases had polyar-

thritis alone as a major manifestation, while 1 1 % (3/27) had

carditis alone. Four ( 15%) had both carditis and polyarthritis.

Many studies report the incidence of “severe carditis,”

which usually includes cardiomegaly, congestive heart

failure, pulmonary edema or pericarditis.
5 -

7
- 9 " 12 ' 1517 '20 Of

our eight cases of carditis, three had severe carditis (two

cardiomegaly, one pulmonary edema).

The discrepancy between whites and minorities is again

seen in Table 4. It shows that every white patient had but a

single major manifestation, while minorities averaged 1 .6 per

patient. With respect to the most feared of these, carditis,

whites had one case versus seven cases in minorities. Even

though whites comprised nearly 80% of the population, they

had only 43% (9/21 ) of all acute rheumatic fever cases and

only 14% (1/7) of the carditis cases. The ethnic minorities in

the San Fernando Valley comprised 21% of the population,

had 57% (12/21) of all cases of acute rheumatic fever, 86%
(6/7) of the cases of carditis and 100% (3/3) of the cases of

severe carditis. Hispanics make up 10 of 12 minority-group

patients in San Fernando Valley residents and 12 of 14

overall. No previous study has compared the rate of carditis

TABLE 5 —Number of Cases of Carditis and Severe Carditis, By Ethnic Group Where Available, in Studies of Acute Rheumatic Fever

Carditis Total' Severe Carditis

'

Total White Minority Group Total White Minority Group

Percent Percent Percent Percent Percent Percent

Feinstein et al, 1964 18
. 49 216/441 17 75/441

Ekeiund et al, 1967 17
11 12/105 11 12/105

Brownell and Bailen-Rose, 1973 s
. . 48 127/265 4 14/347

Quinn and Federspiel, 19747
. . . . . 42 132/312 33 70/210 61 62/102 (black)

Tamer, 1974 19
. 55 54/98 33 32/981

Coulehan et al, 1980 15
. 55 83/150 55 83/150 (Navajo)

Powell and Watson, 1981 11
(black) 35 115/325 16 23/144 51 92/181

Schwartz et al, 1 983 12
. 56 13/23 22 5/23

Land and Bisno, 19839
. 54 22/41 12 5/41

Tolaymat et al, 198420
. 78 100/128 64 39/61 91 61/67 (black) 41 53/1 28f 33 20/61 49 33/67

Chun et al, 1984 21
. 41 43/104 7 1/14 46 42/90 (Polynesian)

Odio, this study . 30 8/27 8 1/13 50 7/14 (Hispanic) 11 3/27 0 0/13 21 3/14

'Percentage, with number ot cases of carditis per those ot acute rheumatic fever.

flncludes category labeled moderate carditis" by authors, but defined to include manifestations generally considered "severe" by other authors
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TABLE 6 —Recurrent Cases of Acute Rheumatic Fever (ARF) as a Percentage of

All Cases in Major US Studies

Total ARF Cases

in Study % Age

Study Group and Location Number Recurrent Group

Gordis et al,
6 Baltimore, Md . . 186 15 5-19 yr olds

Coulehan et al,
15 Navajo Reservation . . 229 20 all ages

Brownell and Bailen-Rose, 5 Manhattan (New York City) . . 373 20 5-14 yr olds

Annegers et al,
8 Rochester, Minn* . . 88 22 all ages

Quinn and Federspiel,
7
Nashville, Tenn . . 324 19 all ages

Powell and Watson, 11 Mississippi . . 334 20 all ages

Tamer, 19 South Florida . . 98 21 all ages

Odio, this study, San Fernando Valley . . 27 15 all ages

Land and Bisno, 9 Memphis-Shelby County, Tenn . . . . . . 41 17 all ages

Chun et al,
21 Oahu, Hawaii , , 104 13 4-18 yr olds

*1950 to 1978 data only.

or the incidence of acute rheumatic fever between Hispanics

and other whites. Table 5 reviews the major studies that report

rates of carditis, severe carditis or both and includes those few

studies that break down the data by ethnic group. 5 ' 7 -9111517~21

All 27 cases are entered in Table 5

.

There was at least one case in each year of the study and

the distribution of cases was unremarkable except in 1978,

when a small clustering of five cases occurred, all in His-

panics, but in four separate cities, and the patients were ad-

mitted to four different hospitals. There were no differences

between white and minority group patients with acute rheu-

matic fever with respect to predisposing factors (family his-

tory of acute rheumatic fever, untreated recent pharyngitis,

history of heart murmur). White and minority group patients

had a similar age distribution: range, 6 to 31 years in whites

and 6 to 35 years in minorities; mean age, 14.8 in whites,

15.1 in minorities; 77 % of whites (10/13) were younger than

age 20, whereas 79% of minority group patients were

younger than 20(11/14).

Only six cases of acute rheumatic fever in the San Fer-

nando Valley were reported to the health department during

the study period. We obtained enough information on five of

the six to find the patient charts (Michael Tormey, MPH,
Epidemiologist, County of Los Angeles, Department of

Health Services, written communication. May 18, 1983).

Two of the five did not fulfill the Jones criteria. Of the three

that did, we would not have otherwise found one case as it did

not appear on the hospital’s discharge log as rheumatic fever,

chorea or polyarthritis. This case was, of course, added to the

study. Using the health department number of six cases, de-

spite some overreporting, would have underestimated the ac-

tual number found by a factor of 4. 5

.

While the number of our cases is small, it is interesting

that the percentage of cases that were recurrences is 15% (4/

27). Table 6 shows that all major studies in the US report that

13% to 22% of their cases are recurrences, despite different

populations in different parts of the country at different times

since the 1950s. 5 "911 15 - 20 - 21 This suggests that patients with a

history of acute rheumatic fever are benefiting proportion-

ately to the general population from the decreasing incidence

of the disease, and the percentage of the ever-decreasing total

number of acute rheumatic fever cases is relatively constant

over time. Also noteworthy is that all four of our recurrent

cases belong to ethnic minorities (three Hispanic, one black).

The four all had polyarthritis and none had carditis. None of

the 27 patients had any additional hospital admissions for

acute rheumatic fever in any San Fernando Valley or referral

center hospital, with an average follow-up time of 5. 7 years.

Discussion

The incidence of acute rheumatic fever found in this study

is among the lowest reported in the world literature to date.

Collins’s analysis of the National Health Survey and the Com-
municable Disease Study of 1936 gives a historical perspec-

tive. He found 95 cases per 100,000 in 5 to 19 year olds and

41 cases per 100,000 overall.
22 Gordis and co-workers re-

ported on cases of acute rheumatic fever in Baltimore from

1960 to 1964. 6 Reviewing hospital discharge records, they

found 413 cases, 76.3% of which fulfilled the Jones criteria.

Incidence rates were based on 270 patients who resided in

Baltimore. They report 24 cases per 100,000 total incidence

in 5 to 19 year olds, on the basis of 15.6 inpatient “Jones-pos-

itive” cases—that is, fulfilling the Jones criteria—per

100,000, plus an estimated 8.4 additional outpatient cases

based on a questionnaire. Quinn and Federspiel studied met-

ropolitan Nashville, Tennessee, from 1963 to 1969, finding

16.7 cases per 100,000 in 5 to 19 year olds when adjusted to

include only Jones-positive inpatient cases.
7 Their rate for all

ages is reported at 10.8 per 100,000, but is 6.7 per 100,000

for Jones-positive inpatient cases, which is similar to the 4.6

per 100,000 calculated figure for the study by Gordis and

associates.
6 Quinn and Federspiel were the first to document a

higher rate of carditis among blacks, reporting 33% carditis

in whites with acute rheumatic fever versus 6 1 % in blacks.
7

Brownell and Bailen-Rose studied part of New York City

from 1963 to 1965. 5 Unfortunately for attempts at compari-

sons, no distinction was made between inpatients and outpa-

tients, and no information as to which cases fulfilled the Jones

criteria was provided. A very high incidence (61 per

100,000) was found in what is roughly a 5- to 14-year-old

population. They found even higher attack rates in tracts with

a high Puerto Rican population, but did not have the data on

the ethnic group of individual patients to determine accurate

rates. The difference in methodology from most other major

studies makes these results difficult to interpret.

Powell and Watson studied the state of Mississippi.
11

Other projects done on entire states have depended on surveys

of medical records, questionnaires or both, all without chart

reviews. 23 '25 They provide general data, but are highly inac-
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curate. Powell and Watson accumulated data on 81 % of hos-

pital bed-years from 1964 to 1973. Only 361 out of 645

reported cases were found on analysis to be acute rheumatic

fever. They documented a low 1 .9 per 100,000 cases for all

ages and 4.6 per 100.000 for 5 to 19 year olds. While not

reporting an overall carditis rate, they did report that severe

carditis occurred in 5 1 % of blacks, but only 16% of whites.

Coulehan and colleagues studied the Navajo Reservation

from 1962 to 1977. 15 As the only researchers to study a

strictly minority group population, their finding of relatively

high rates is not surprising. They report an overall rate of 12.4

inpatient cases of acute rheumatic fever per 100.000, which

appears to be nearly twice that reported by Quinn and Feder-

spiel (6.7 per 100,000 overall).
7 But a breakdown of Quinn

and Federspiel’s data shows 11.1 per 100,000 among blacks.

The rate by Coulehan and co-workers of 20.9 cases per

100,000 in 5 to 19 year olds is actually less than that calcu-

lated from Quinn and Federspiel's data in blacks for this age

range (27.3 per 100,000), and less than Gordis and asso-

ciates' figure for this group (24.4 per 100, 000). 6 715

Annegers and colleagues reported on Rochester, Minne-

sota, dividing the study into three time periods: 1935 to 1949,

1950 to 1964 and 1965 to 1978. 8 Though their population

base was very small, they documented age-adjusted overall

rates, including outpatients, of 20.6, 12.0 and 3.0, respec-

tively, per 100,000 population per year in these periods.

Land and Bisno reported the incidence of acute rheumatic

fever for Memphis-Shelby County, Tennessee, from 1977 to

1981. attempting to find all cases, both inpatient and outpa-

tient, by hospital chart reviews and by mail survey of physi-

cians.
9 Only three possible outpatient cases were identified,

and none was found to fulfill the Jones criteria. The reported

rate of 0.64 cases per 100,000 was tenfold less than neigh-

boring Nashville 12 to 14 years earlier.
7 Even inner-city

blacks had an incidence of only 1 .63 per 100,000. The overall

incidence in blacks was 1.23 per 100,000, while in whites it

was 0. 17 per 100.000. In another five-year review (1976 to

1980). Holmberg and Faich studied the incidence of acute

rheumatic fever in Rhode Island.
10 They found that hospital

discharge records showed 141 cases of acute rheumatic fever

or chorea, and a mail survey of physicians yielded 5 1 reports

of cases. Chart reviews, however, elicited only three cases

that met the revised Jones criteria, and thus the calculated

incidence of Jones-positive cases of acute rheumatic fever in

the state is a remarkably low 0.07 per 100,000 overall and

0.23 per 100,000 in 5 to 17 year olds.

Chun and co-workers recently reported on acute rheu-

matic fever on Oahu, Hawaii, from 1976 through 1980 in

children 4 to 1 8 years old.
21 They determined the rate of acute

rheumatic fever for each ethnic group on the island, but their

population base was small (Hawaiians 45,900, whites

39. 100, Japanese 24,600. Samoans 4,700 and so forth, with a

total population of 1 80.200). Whereas no cases of acute rheu-

matic fever were reported in Japanese children, at the other

extreme, Samoan children had a staggering rate of 96.5 cases

per 100,000.

In a middle-class community study of children. Schwartz

and co-workers found a declining rate of inpatient cases of

acute rheumatic fever treated in hospital in Fairfax County,

Virginia, from 1970 through 1980. 12 Only 4 of 23 cases

occurred from 1975 to 1980. The calculated rate for the entire

period is 1 . 14 per 100,000 (0 to 18 year olds). All cases were

from a single hospital, but an effort was made to find cases

throughout the county. Gordis recently referred to an unpub-

lished study of Baltimore from 1977 to 1981 showing that the

incidence of "first attacks of rheumatic fever . . . have

dropped markedly to approximately 0.5 per 100.000 children

aged 5 to 19 for both whites and blacks.” 26

Two Florida studies did single-hospital case reviews,

which are thus not incidence studies.
19 - 20 Tamer in south

Florida reviewed 98 cases from 1957 to 197 1 , finding clinical

manifestations similar to those in most series. Tolaymat and

associates in north Florida reviewed 128 cases from 1962

through 1980, finding a large percentage having carditis,

which is not unexpected in their selected, medically indigent

population (Table 5). They found no decline in admissions for

acute rheumatic fever over time, but blacks became an ever

greater proportion of the total cases, despite no similar

change in ethnic group of admissions in general

.

The pattern of clinical manifestations in our study raises

some questions. Land and Bisno, for example, had rates of

carditis (54%) and polyarthritis (61 %) comparable to those of

most other studies.
51518

In contrast, our series showed only

30% with carditis but 78% with polyarthritis. Only 16% of

Land and Bisno 's cases had polyarthritis as the sole major

manifestation, in sharp contrast to our 59%. There may be

milder clinical manifestations of acute rheumatic fever in the

San Fernando Valley than in other parts of the country, or we
may be dealing with a higher number of false-positives.

Though all our cases meet the revised Jones criteria, including

evidence of a recent streptococcal infection, this does not

prove that the cases are acute rheumatic fever. As Land and

Bisno pointed out, the weak point in the Jones criteria is with

polyarthritis as the sole major manifestation. If one postulates

an incidence of 0.05 to 0.
1
per 100,000 background cases of

other than acute rheumatic fever that will fulfill the Jones

criteria, the effect on a study like Land and Bisno ’s with an

incidence of 0.64 cases of acute rheumatic fever per 100.000

would be too small to detect. In a study with as low an inci-

dence as ours, however, one would expect to have background

cases skew results so that there is less carditis and more poly-

arthritis than expected. This is precisely the case in our study.

In fact, if we eliminate a third of our cases (reducing our

incidence by 0.07 per 100,000), dropping only cases with

polyarthritis, our carditis rate would be 44% (8/18) and poly-

arthritis 67% (12/18). These percentages would be more in

line with results from other studies. A review of Table 4

indicates that most of the cases dropped would come from

white patients, where 1 1 of 13 cases of acute rheumatic fever

are based on polyarthritis as the sole major manifestation.

Whites had 13 primary and no recurrent cases of acute

rheumatic fever in our study. Minority group patients had ten

primary and four recurrent cases. The lack of recurrent cases

among whites might be due to a milder form of the disease.

Another explanation consistent with the hypothesis of a high

rate of false-positives among whites is that they had no recur-

rences because so few truly get the disease to begin with.

The study by Chun and co-workers, though hampered by a

small population base, does not lend support to a uniform

incidence of background false-positive cases for all geo-

graphic areas.
21 They found a low carditis rate in whites

compared with Polynesians (Table 5) despite a relatively high
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incidence of acute rheumatic fever in whites (9 per 100,000 in

4 to 18 year olds). Again, this could be due to a milder form of

the disease among whites, or to false-positive cases occurring

at a higher background rate than in our area.

The rate of outpatient cases in the previous studies varies

from 0% to 36%. 6 7 ' 9‘" Methodologically, the best study was

that of Quinn and Federspiel, who found 21 % (54/255). Two
recent studies, though dealing in small numbers, found 0%
(Land and Bisno, 0/41 , Holmberg and Faich 0/3).

9 ,0 We did

not find any outpatient cases, but did not search for them in a

comprehensive enough manner to be confident that there were

none. Because of uncertainty regarding the possibility of out-

patient cases, we are reporting our incidence as being that of

inpatient cases only.

Conclusion

Clearly, the incidence of acute rheumatic fever is exceed-

ingly low in the San Fernando Valley section of Los Angeles.

This information strengthens the findings of recent studies in

Rhode Island, Tennessee and elsewhere and forces us to re-

evaluate our strategies about preventing acute rheumatic fe-

ver 9.io.i2.27(pP2u-24) unpublished survey of physicians in the

San Fernando Valley shows the main reason physicians offer

for treating streptococcal pharyngitis is to prevent acute rheu-

matic fever. Is this justified in a non-Hispanic white living in

the San Fernando Valley, where in nearly 8 million patient-

years we could find only nine cases of acute rheumatic fever

requiring admission to hospital, only one patient ofwhom had

carditis and a nonsevere form, at that? Though our numbers

are small and should be interpreted cautiously, we found a

minority group patient to have a fivefold greater chance of

acute rheumatic fever developing and a 23 times greater

chance of the disorder developing with carditis than would a

white patient. Thus, an easily identifiable factor, ethnic

group, has enormous effects on a patient’s risk for this disease

in our area. We also have found an incidence so low that the

threshold where background cases become a significant pro-

portion of all cases may have been reached. Great caution

should be exercised in communities with a similarly low inci-

dence when making the diagnosis of acute rheumatic fever

when polyarthritis is the sole major manifestation.

Before interpreting these data to mean that we should stop

doing throat cultures or stop treating streptococcal pharyn-

gitis, there are other factors to consider. First, we do not

know the mechanism of the decline in acute rheumatic fever,

nor how much of a role our antibiotic usage has played in this.

Second, “strep throat” causes suppurative complications, in-

cluding peritonsillar abscess, otitis media, sinusitis and mas-

toiditis, and the current rate and severity of suppurative

complications in untreated patients with streptococcal phar-

yngitis is unknown. Third, patient discomfort from pharyn-

gitis varies from minimal symptoms to a toxic state. Patients

go to physicians with a sore throat not to prevent rheumatic

fever, but primarily to find a way to alleviate symptoms.

Whether the treatment with antibiotics of streptococcal phar-

yngitis changes its clinical course is an unresolved debate

with many prominent opponents and proponents. 27<pp80 ‘8l) ’ 28 " 33

Even if antibiotics do provide symptomatic relief to the pa-

tient, we do not even know if aspirin would do as well.

Further information is needed about the consequences of

not treating with antibiotics, treating more selectively or

using a shorter course of treatment with respect to complica-

tions and to a patient’s symptomatic and functional course.

Until such studies, some of which are in progress, are com-

pleted, we may question our previous beliefs and practices,

but controversy will persist regarding the best way to diag- !

nose and treat streptococcal pharyngitis.
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Medical Progress

New Developments in the Treatment of

Gram-Negative Bacteremia
MARK A. JACOBSON, MD, Los Angeles, and LOWELL S. YOUNG, MD, San Francisco

Gram-negative bacteremia is an increasingly important nosocomial infectious problem. Endotoxin,

endorphins, leukocyte agglutination and deficient opsonization all appear to be major factors in the

pathogenesis of Gram-negative septic shock. Outcome has previously correlated best to under-

lying disease state. With appropriate double antibiotic therapy and hemodynamic support, how-

ever, mortality has decreased even for neutropenic patients. Corticosteroids, naloxone, granulo-

cyte transfusions and immunotherapy are experimental adjunctive modes of therapy that offer hope

for even better survival in the future.

(Jacobson MA, Young LS: New developments in the treatment of Gram-negative bacteremia

[Medical Progress], West J Med 1986 Feb; 144:185-194)

Gram-negative bacteremia complicating medical and sur-

gical therapy has become one of the major current in-

hospital infectious problems. It is a medical emergency re-

quiring intervention aimed at eliminating bacteremia and re-

versing pathophysiologic consequences that can result in

shock and death. Although many of the signs and symptoms

of nosocomial Gram-negative bacteremia are similar to those

seen in Gram-positive bacteremia and fungemia, it is best to

view this serious problem as a distinct clinical entity.

Incidence

Cases of Gram-negative bacteremia due to Escherichia

coli and Pseudomonas were first described at the turn of the

century. At that time, these were considered medical curiosi-

ties that often occurred in instrumented or debilitated patients.

By 1920 fewer than 100 cases had been described. The first

major study of sepsis due to Gram-negative bacilli other than

Salmonella or Yersinia was published in 1 95 1

.

1 Most of the

cases described in that study were associated with instrumen-

tation or prior antibiotic therapy.

Currently, the incidence of Gram-negative bacteremia ap-

pears to be increasing. Although few medical centers have

kept records for more than a decade, Boston City Hospital has

reported that between 1957 and 1972 the incidence of E coli

bacteremia increased fivefold. The incidence of Gram-nega-

tive bacilli bacteremia is currently estimated at 70,000 to

300,000 cases per year, with a mortality rate of 19% to

50 %. 2-4

Source of Infection

In humans, the gastrointestinal tract is a reservoir for

Gram-negative bacilli and is probably the source of most

serious Gram-negative infections with these organisms. It is

the obvious source of biliary sepsis and postsurgical abdom-

inal infections. Fecal contamination of the urethra is the

source of most cases of pyelonephritis. Small ulcerations of

the gastrointestinal tract are believed to be the source of bac-

teremia in immunosuppressed patients who lack an obvious

source. Fecal carriage of more virulent Gram-negative bacilli

such as Pseudomonas aeruginosa increases with antibiotic

use and neutropenia. It has been shown that the oropharynx of

debilitated patients in hospital becomes colonized with

Gram-negative bacilli that can be the source for Gram-nega-

tive pneumonia. Many Gram-negative infections can also be

traced to respiratory therapy equipment, intravenous lines,

catheters and other invasive equipment. 2

Clinical Findings and Diagnosis

The clinical features of Gram-negative sepsis are similar

to those of Gram-positive sepsis, and clinical signs cannot

reliably distinguish between the two. A classic retrospective

study of more than 600 patients with Gram-negative bacter-

emia at Boston University Hospital by Kreger, McCabe and

co-workers provides important information on the frequency

and prognostic significance of clinical findings.
5 - 6

Although fever and chills are seen in most cases, 13% of

patients are hypothermic at the onset of bacteremia, with
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ABBREVIATIONS USED IN TEXT

ACTH = adrenocorticotropic hormone

CNS = central nervous system

CVP = central venous pressure

DIC = disseminated intravascular coagulation

LV dp/dt = first derivative of left ventricular pressure

with respect to time

temperatures of less than 36.4°C (96.6°F), and 5% are afe-

brile.
6 Careful observation of critically ill patients has shown

that hyperventilation is often the earliest clinical finding. A
sudden onset of tachypnea is an indication for drawing blood

for cultures in high-risk patients. Changes in mental state

(either lethargy or agitation) are seen frequently.

A characteristic skin lesion, ecthyma gangrenosum, is

seen in 1 % to 25% of cases of Pseudomonas bacteremia and

has also been observed with E coli, Klebsiella and other

Gram-negative bacteremias. 7
Vesicular, bullous, erythema-

tous and petechial lesions have also been described.
8 Findings

obtained from Gram's stains and cultures of such lesions can

indicate the initial microbiologic diagnosis.

Hypotension with oliguria, thrombocytopenia, leuko-

penia and abnormalities of coagulation are common findings,

as shown in Table 1. In a series of hemodynamically moni-

tored patients at Cook County Hospital (Chicago) with

Gram-negative and Gram-positive bacteremia, the heart rate

and cardiac index were significantly lower in those with

Gram-negative bacteremia, but these findings are unlikely to

be of diagnostic value. 9 At Boston University Hospital, 55%
of patients with bacteremia had decreased platelets, but only

1 1 % had laboratory evidence of disseminated intravascular

coagulation (DIC), with only 3% experiencing clinically evi-

dent bleeding.
6 Neame and associates at McMaster University

(Hamilton, Ontario), using sensitive tests for detecting

thrombin and plasmin activation, found evidence of DIC in

almost all patients with bacteremia who had platelet counts of

less than 50,000 per p\.'° Patients with thrombocytopenia in

TABLE 1 —Signs and Symptoms of Gram-Negative

Bacteremia
*

Primary

Fever, 80°/of

Chills

Hyperventilation (may be earliest finding)

Hypothermia, 13°/of

Skin lesions

Mental state change

Complications

Hypotension, 44%f
Thrombocytopenia, 56°/of

Clotting abnormalities, 31 °/of

Laboratory evidence of DIC, 11%f
Clinical DIC, 3%f
Leukopenia

Organ failure

Adult respiratory distress syndrome: cyanosis, acidosis

Acute tubular necrosis: anuria, acidosis

Liver: jaundice

Congestive heart failure

OIC = disseminated intravascular coagulation

'Modified from Young .

2

Ifrom Kreger et al .

6

the 50.000 to 150,000 per /d range, however, had little evi-

dence of DIC. Such moderate thrombocytopenia that com-
monly occurs in patients with Gram-negative bacteremia may
be due to toxin-mediated endothelial cell damage or circu-

lating immune complexes. Finally, major organ failure is not

an infrequent direct result of Gram-negative sepsis.

The diagnosis is proved by positive blood cultures. This

presents a problem because Gram-negative bacteremia is rel-

atively low grade and may be transient compared with endo-

carditis. Culture of blood specimens drawn after the

appearance of fever may fail to detect transient bacteremia.

At Boston University Hospital, 77% of positive cultures

had fewer than ten organisms per milliliter of blood. 5 When
untreated bacteremic patients had cultures of three blood spec-

imens drawn within 24 hours, 80% were positive in the first

set and 99% had one of three positive.
11

In another study, the

mean time interval to detect Gram-negative rods was three

days. More than 90% of positive blood cultures had been

recovered by the seventh day.
12 Hence, the "rule of threes.”

Three blood cultures and three days of observation will docu-

ment most untreated cases of Gram-negative bacteremia. Ob-
servation for as long as two weeks and blind subculturing

increases the yield.

Prognosis

The prognosis in Gram-negative bacteremia is mainly re-

lated to host, not pathogen, characteristics. McCabe and

Jackson developed a classification of underlying host disease

that has been used by many subsequent investigators to stratify

patients into comparable groups. 12
-’ Such stratification makes

the evaluation of therapeutic trials more meaningful. Nonfatal

disease is defined as unlikely to be fatal within five years,

ultimately fatal is likely to be fatal within five years and

rapidly fatal applies to neutropenia and acute leukemia. At

TABLE 2 —Factors Affecting the Outcome of

Gram-Negative Bacteremia *

Underlying disease

Neutropenia

Hypogammaglobulinemia

Diabetes

Alcoholism/cirrhosis

Renal failure

Congestive heart failure

Respiratory failure

Antecedent therapy with steroids

Failure to mount febrile response

Complications of bacteremia at onset of treatment

Shock, anuria, DIC, abnormal coagulation

Antibiotic therapy

Antecedent antibiotics increase fatality

Appropriate antibiotic therapy decreases fatality by half

Severity of bacteremia

Polymicrobial

More than 10 organisms per ml

Serum-resistant organism

Source of infection

Interval to onset of therapy

Age over 60

DIC = disseminated intravascular coagulation

•Modified from Young .

2

186 THE WESTERN JOURNAL OF MEDICINE



TREATMENT OF GRAM-NEGATIVE BACTEREMIA

Boston University Hospital and in other studies, there has

been a pronounced increase in fatality due to Gram-negative

bacteremia with progressively more fatal underlying dis-

ease.
4'6 13 Other significant prognostic factors are listed in

Table 2.

Normal human serum has bactericidal activity and most of

a Gram-negative bacterial inoculum placed in serum will be

killed by complement-mediated reactions. A serum-sensitive

organism is defined as more than 90% killed by normal human

serum versus a serum -resistant bacterium that is less than

90% killed. Most invasive Gram-negative bacteria are se-

rum-resistant, and these are associated with an increased inci-

dence of death and shock. 14 Other postulated microbial

mechanisms of virulence include adherence to mucosal sur-

faces, antiphagocytic surface membranes and surface anti-

gens similar to host antigens.

Pathophysiology

By far, the most significant virulence factor is endotoxin.

The Gram-negative bacterial cell wall has three layers: an

inner plasma membrane; a middle, rigid, mucopeptide solid

membrane, and an outer lipoprotein lipopolysaccharide

membrane. The exterior polysaccharide component of this

outer membrane corresponds to the O antigen responsible for

the serologic specificity of different Gram-negative bacteria.

The interior core glycolipid consists of an oligosaccharide

linked to a lipoidal glucosamine disaccharide common to all

Gram-negative bacteria, termed lipid A. A number of animal

and human experiments suggest that lipid A is the bacterial

endotoxin responsible for generating the pathophysiologic

complications such as shock, organ damage and D1C. 2

The pathophysiology of Gram-negative bacteremia is still

largely speculative. Applying the results of animal studies to

human pathophysiology is limited by major species differ-

ences in mammalian response to endotoxin. For example, the

Shwartzman reaction seen in rabbits is rarely seen in humans.

Dogs experience a unique hypotensive phase following endo-

toxin administration that can be blocked by antihistamines.

There is, however, very suggestive evidence that endotoxin

produces septic shock and DIC by directly activating coagula-

tion and complement cascades. Figure 1 outlines the complex

humoral interactions set off by endotoxin. Although overly

simplified, this figure gives some idea of the complex interac-

tions involved. Activation of bradykinin and complement-

mediated granulocyte degranulation probably causes the ex-

cess vasodilation and vascular permeability that result in hy-

potension. Histamine and endorphins may also play a

significant role in causing hypotension. Granulocyte aggrega-

tion and intravascular coagulation may result in organ

damage. Endotoxin also appears to have a direct depressing

action on the myocardium and triggers the endothelial injury

seen in Gram-negative bacteremia. Septic shock occurs when
cardiac output is unable to maintain adequate blood pressure

in a setting of loss of effective intravascular volume.

Treatment

Basic Adjunctive Therapy

The first step in adjunctive therapy for Gram-negative

bacteremia is to maintain adequate tissue perfusion with

volume replacement. In a hypotensive patient, central venous

pressure (CVP) or Swan-Ganz monitoring is useful in deter-

mining when sympathetic amines are necessary and in

avoiding tluid overload. When hypotension occurs, fluids

should be given until CVP or wedge pressure is upper normal

.

If the patient is still hypotensive, blood pressure should be

supported by administering sympathetic amines. Hemody-
namic studies show that dopamine or dobutamine is prefer-

able to norepinephrine or isoproterenol; the mean arterial

pressure and cardiac index are maximized without intensive

peripheral vasoconstriction. 9 Also, renal blood flow is main-

tained at doses of less than 12 fxg per kg of body weight per

minute. Dobutamine appears equally useful in this setting and

may be preferable to dopamine when congestive heart failure

or fluid overload supervenes because dopamine may increase

wedge pressure and dobutamine has the opposite effect.
15 Of

course, in patients with severe refractory hypotension, dopa-

mine is superior to dobutamine in maintaining mean arterial

blood pressure.

The treatment of DIC with heparin is controversial.

Studies of both animal and human bacteremia show signifi-

cant improvement in coagulopathy but no difference in mor-

tality rates with heparin. 16 17 Bleeding due to DIC should

probably be treated with replacement therapy: platelets for

thrombocytopenia, cryoprecipitate for hypofibrinogenemia

and fresh frozen plasma for decreased coagulation factors.

Drug Therapy

Antibiotics are considered paramount in the therapy for

Gram-negative bacteremia, but the interpretation of clinical

trials is difficult. The pooled results of three studies done

before 1970 show significantly improved survival rates in

patients with ultimately fatal or nonfatal disease when treated

with an appropriate antibiotic. Patients with rapidly fatal dis-
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ease had a 15% survival rate, irrespective of antibiotic thera-

py.
13 Love and colleagues at the Baltimore Cancer Research

Program in the 1970s showed increased survival in patients

with neutropenia whose pathogen was susceptible to the ini-

tial empiric antibiotics. The response was 44% in patients

with susceptibility to one antibiotic and 75% in those whose

pathogen was susceptible to two antibiotics.
18 On the other

hand, the Boston University retrospective study showed no

improvement in survival using a combination of antibiotics

compared with the administration of a single drug. In 1971 an

84% response rate was reported in patients with bacteremic

Pseudomonas infections treated with gentamicin and carbeni-

cillin.
18-20 This greatly exceeded historical controls and ush-

ered in the era of empiric multiple antibiotic therapy for fe-

brile patients with neutropenia.

Combinations of aminoglycosides and /3-lactams have

been the mainstay of antimicrobial therapy for Gram-nega-

tive bacteremia in the past decade. There does not appear to

be a single “best regimen.” Response rates of up to 80% are

obtained when amikacin is combined with ticarcillin, pipera-

cillin, azlocillin or moxalactam. 19-21 There is no evidence that

an aminoglycoside-penicillin-cephalosporin regimen is supe-

rior to a two-drug aminoglycoside-/3-lactam combination.

The development of the third-generation cephalosporins

and extended-spectrum penicillins raises the possibility of

single or double /3-lactam therapy for sepsis due to Gram-neg-

ative organisms. These new antibiotics have broad activity

against Gram-negative rods and easily achieve bactericidal

serum concentrations. They have the advantage of signifi-

cantly less nephrotoxicity than aminoglycosides.

Monotherapy with third-generation cephalosporins ap-

pears to equal combined aminoglycoside-/3-lactam regimens

in treating Gram-negative bacteremia when patients with neu-

tropenia and Pseudomonas infections are excluded. 22 - 23 This

form of therapy is currently being examined in patients with

neutropenia. Small studies in which moxalactam disodium,

ceftazidime or cefoperazone sodium was given alone to in-

fected neutropenic patients resulted in 60% to 80% response

rates, which were comparable to the more standard regi-

mens. 24 - 25 Potential problems with cephalosporin mono-

therapy include risk of rapid emergence of a resistant bacte-

rial strain due to /3-lactamase induction, poor enterococcal

coverage and variable bactericidal effect against P aerugi-

nosa. Monotherapy with extended-spectrum penicillins, such

as mezlocillin, has been found to be inadequate. 26

The use of two /3-lactam antibiotics, or “double /3-lactam

therapy,” has been examined in two studies. A combination

of moxalactam and piperacillin equaled standard aminogly-

coside-/3-lactam therapy in response rate.
24 - 27 - 28 Synergism

between two different /3-lactam antibiotics may occur by the

drugs binding different penicillin-binding proteins or by one

drug inhibiting /3-lactamase, thus allowing the other to

achieve its full effect. Double /3-lactam therapy offers the

advantages of a wide spectrum of activity and a decreased

incidence of resistant strains compared with monotherapy.

Aminoglycoside toxicity is also avoided. Some combinations

of cephalosporins and penicillins, however, may still induce

/3-lactamase production by Gram-negative rods such as Pseu-

domonas, Enterobacter and Serratia .

29

The clinical response to antibiotic therapy in Gram-nega-

tive bacteremia may be predicted from antibiotic synergism

and serum bactericidal activity. Anderson and co-workers at

UCLA reviewed 173 cases of Gram-negative bacteremia

treated with two antibiotics.
30 Antimicrobial synergism oc-

curred when a fourfold or greater decrease in the concentra-

tion of each antibiotic used in combination inhibited growth of

a test organism. The patients whose organisms were synergis-

tically inhibited responded significantly better than those

whose were not. This finding confirms clinical studies by

Klastersky and colleagues that showed a positive correlation

between the presence of synergism and favorable clinical re-

sponse. 31 Peak serum bactericidal titers of 1 : 16 or more also

correlate with favorable clinical response in patients with

neutropenia and Gram-negative bacteremia. 32 Serum bacteri-

cidal activity may be another useful way to monitor combina-

tion therapy. Methods of determining synergism and bacteri-

cidal activity, however, have been difficult to standardize and

results obtained too late to influence therapy.

There remain several other good arguments for using a

combination of antibiotics in the empiric treatment of

Gram-negative bacteremia in an impaired host. Combination

therapy makes it possible to cover both Gram-positive and

Gram-negative organisms (which cannot be reliably distin-

guished clinically). It may be three days or longer before

cultures are positive. Polymicrobial bacteremia may be

present. Combined antibiotics may also prevent the emer-

gence of resistant organisms in the host.

To doubt the value of antibiotics in treating Gram-negative

bacteremia would seem heresy. A recent review, however, of

1,186 episodes of Gram-negative bacteremia showed that ini-

tial appropriate antibiotics did not improve survival when
compared with ineffective or no antibiotic therapy.

4 The effi-

cacy of antibiotics given after the first calendar day on which

blood cultures turned positive was clearly related to patient

outcome, but initial antibiotic treatment was not. The authors

concluded that this “apparent lack of effect of initial antimi-

crobial therapy would, then, amply justify attempts to devise

novel methods of therapy.” 4

The remainder of our discussion concerns experimental

adjunctive modes of therapy for Gram-negative bacter-

emia—modes that when given early in infection might arrest

the pathophysiologic sequence of events leading to shock,

organ failure and death.

Corticosteroids

The use of glucocorticoids in patients with septic shock

has been a highly controversial subject for several decades.

Some physicians believe that steroids can significantly im-

prove the outcome of treatment for septic shock, especially

when they are given early in the course of the infection and in

pharmacologic doses, while others feel that the literature to

date is inadequate in view of the potential risks of these

drugs—that is, further impairing host defenses against extra-

vascular foci of infection. In 1981 the Food and Drug Ad-

ministration decided to remove septic shock as an indication

for the use of high-dose methylprednisolone. Interest has been

rekindled, however, by recent reports of the roles of endor-

phins and of complement-mediated granulocyte aggregation

in sepsis.

Many studies of steroid therapy for bacteremia have major

methodologic problems. In 1974 Weitzman and Berger re-

viewed the English language literature, examining 32 studies
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in humans for adherence to eight standards of clinical trial

design.
33 The eight standards they considered basic to proper

experimental design and validity included (1) prospective

rather than retrospective design, (2) the presence of concur-

rent, not historical, controls, (3) the use of random allocation,

(4) the use of double-blind technique, (5) adhering to precise

diagnostic criteria, (6) stratifying patients according to clin-

ical extent of disease, (7) stratifying patients according to

underlying disease and (8) the use of standard observations on

the complications of therapy. Only 41% of the studies re-

viewed were prospective, 44% used concurrent controls,

25% were randomized and 16% were double-blind. Half or

fewer of the studies met the remaining criteria. Most of the

studies lacked consistency in details of steroid administration,

such as dosage, duration of therapy or use of a single prepara-

tion. Of the 32 studies, 22 showed steroids to favorably influ-

ence the course of sepsis, but these generally had more design

faults than those that detected no difference between treatment

and control groups. The best study dealing with Gram-nega-

tive bacteremia in this group was by Klastersky and co-

workers in Belgium in 1971. 34
It showed no difference in

mortality rates between patients given placebo and those

treated with betamethasone, 1 mg per kg a day for three days

(equivalent to 7 mg per kg a day of methylprednisolone).

Since Weitzman and Berger’s critique, there have been

three major reports on the subject of steroid therapy for bac-

teremia. The first was published in the surgical literature by

Schumer from the Chicago Veterans Administration Hospi-

tal.
35 This study met all eight methodologic standards, in-

volved 172 consecutive patients with blood culture-proved

septic shock, used higher dose steroids than did Klastersky

and associates and administered therapy at the time ofdiag-

nosis. The mortality rates were significantly different: 10% in

the steroid-treated group versus 38% in the placebo group.

This study has been criticized for the following reasons: use

of two steroid preparations (dexamethasone and methylpred-

nisolone), failure to use a uniform antibiotic protocol, the use

of chloramphenicol alone during the first phase and lack of

data on adjunctive supportive measures.

There are substantial data from studies of animals sug-

gesting that the early use of steroid therapy prevents the oc-

currence of the septic shock syndrome. But most of the ani-

mals used in shock experiments have not had the underlying

diseases—that is, bums, leukemia, trauma—seen in the se-

rious human clinical states that are frequently complicated by

bacteremia. Human clinical trials have required septic shock

to be fully developed before steroids are administered so that a

variety of inflammatory responses have already been ex-

pressed by the time therapy is given. Treatment that inhibits

these responses at a very early stage may be required to show

a measurable effect on human mortality rates.

A recent prospective controlled, unblinded study by

Sprung and colleagues suggests a significant effect of large

corticosteroid doses in reversing septic shock. 36 Although

mortality was unaffected, septic shock was reversed within 24

hours in 1 1 of 43 steroid-treated patients versus 0 of 16 con-

trols (P< .05). Patients who received corticosteroids within

four hours after onset of shock experienced a significantly

higher incidence of shock reversal than those who were

treated later.

Also of interest is a randomized, placebo-controlled, dou-

ble-blind study conducted in Indonesia that showed a highly

beneficial effect on mortality when patients with severe ty-

phoid fever (manifested by shock, delirium or obtundation)

were given high-dose dexamethasone (3 mg per kg followed

by 1 mg per kg every six hours for two days)

.

37

The empiric use of steroids may have a sound physiologic

basis. As is discussed subsequently in this report, high doses

of steroids appear to inhibit the release of /3-endorphin as well

as adrenocorticotropic hormone (ACTH) from the pituitary.

This may counter endotoxin stimulation of endorphin release

and blunt resultant hypotension. The inhibition of comple-

ment-mediated granulocyte aggregation has been recently

proposed as a mechanism of action of high-dose steroids in

septic shock. 38 Endotoxin activates the complement system,

and it has been recently shown that granulocytes aggregate

when exposed to activated complement, specifically C5a. 39

When cultured human umbilical vein endothelial cells were

exposed to neutrophils activated by C5a, the neutrophils ad-

hered to the endothelial cells and released toxic oxygen spe-

cies, which resulted in endothelial cell damage. Cell damage

was inhibited by hydrocortisone.

In one experiment, endothelial damage was measured by

the cellular release of labeled chromium after cells were ex-

posed to serum, endotoxins and leukocytes. 39 When hydro-

cortisone was added, this damage was significantly reduced.

Endothelial damage and capillary leakage is the endpoint of

several endotoxin-mediated pathways that result in hypoten-

sion in cases of Gram-negative bacteremia. If steroids inter-

rupt this sequence of events, hypotension may be averted. In

vitro and in vivo studies showed that corticosteroids do inter-

rupt this sequence by blocking complement-mediated granu-

locyte aggregation. In one study, the approximate plasma

concentration of methylprednisolone achieved by a dose of 30

mg per kg almost completely prevented in vitro complement-

mediated aggregation.
40 Recent research at Johns Hopkins

University (Baltimore) by Skubitz, Craddock and Ham-
merschmidt suggests that there is a specific complement re-

ceptor on the granulocyte surface.
41

Steroids slow the rate of

complement-receptor association without affecting disassoci-

ation and thereby inhibit granulocyte aggregation in a dose-

dependent manner. The following order of potency for this

kinetic effect from the greatest to the least was methylpredni-

solone, hydrocortisone and dexamethasone. If steroids are to

be used in treating for septic shock, this suggests that methyl-

prednisolone is the drug of choice.

The ability of steroids to interrupt complement-granulo-

cyte interaction is a function of the time of administration.

When given before rather than after complement activation,

steroids more effectively inhibit aggregation, and lower con-

centrations of the drugs are needed. In the future, rapid pre-

dictors of clinical deterioration, such as endorphin or C5a
assays, may identify patients who are most likely to benefit

from steroid therapy.

A recent study of the effect of high-dose corticosteroids on

alveolocapillary permeability in human septic acute respira-

tory distress syndrome appears to confirm the importance of

complement-mediated aggregation. 42
Steroids significantly

decreased abnormal alveolocapillary permeability caused by

bacteremia, presumably by interfering with complement-in-

duced granulocyte aggregation. This effect was seen only in

patients who were in the early stages of their illness. Methyl-
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prednisolone acted more rapidly than dexamethasone in re-

ducing permeability.

Future confirmatory double-blind prospective studies of

high-dose methylprednisolone and controlled antibiotics may

clarify the clinical value of steroids in septic shock. Patients

most likely to benefit are those in shock who are treated early

(within the first hour or two after hypotension has super-

vened) but who are without serious underlying or unremitting

disease—analogous to laboratory animals or typhoid victims.

Currently, we favor restricting administration of a single 30-

mg-per-kg dose of methylprednisolone to patients suspected

of having Gram-negative bacteremia who fit this profile. In

this setting, the recent study of Sprung and co-workers sug-

gested a significant superinfection rate attributable to dexa-

methasone. Methylprednisolone-treated patients, however,

did not experience increased adverse effects compared with

controls.
36

Naloxone

Recent experimental evidence has directed attention to the

role of endorphins in septic shock and the possible beneficial

effect of naloxone in treating this disorder. Early research on

endorphins focused on their role as opiate analogues that func-

tion as pain modulators. Naloxone, a pure opiate antagonist,

was shown to block endorphin analgesia. Endorphins, like

exogenous opiates, produce hypotension, and naloxone can

also block this effect

.

Endorphins are small peptide molecules secreted and

stored in the pituitary gland. The specific molecules /3-endor-

phin and ACTH are both derived from the same parent mole-

cule and are stored in common cellular sites in the pituitary.

Endotoxin appears to stimulate the release of both endorphin

and ACTH from the pituitary, as do acute stress and adrenal-

ectomy. As was discussed previously in this report in the

section on Corticosteroids, the administration of cortico-

steroids inhibits ACTH and endorphin release.

A series of elegant animal studies carried out by Faden and

Holaday at the Walter Reed Army Medical Center (Bethesda.

Md) suggests that naloxone can reverse hypotension in pa-

tients with Gram-negative bacteremia and raises the possi-

bility of a pathophysiologic mechanism. 43 Unanesthetized

rats were given purified E coli endotoxin. When the mean
pressure dropped to 65 mm of mercury, rats received either a

placebo or naloxone. Naloxone restored the mean pressure to

preendotoxin levels in minutes, but had no effect on mean
pressure in rats that did not receive endotoxin. Prophylaxis

with naloxone was less effective than when the drug was

administered to an animal in shock, suggesting that endorphin

modulation of blood pressure is not a tonically active system.

Naloxone maintained pressure when given as a continuous

infusion, and a dose-response relationship was shown with

maximal effect at 1 mg per kg. Experiments with levorotatory

and dextrorotatory isomers of naloxone showed that the effect

of naloxone on blood pressure after endotoxin administration

occurred only with the levorotatory form. This stereospeci-

ficity suggests that the effect of naxolone is opiate receptor-

mediated and not due to some other pharmacologic effect of

the drug. Increased mean pressure was produced when a small

amount of levonaloxone was injected into the cerebral ven-

tricle. There was no effect when the same amount was given

peripherally or when dextronaloxone was given intraventricu-

larly. Thus, it appears that the effect of naloxone in shock is

mediated by central nervous system (CNS) opiate receptors.

Although naloxone increased the mean pressure in the rat-

endotoxin model, it did not significantly change survival.

This may indicate that its effect is species-specific, because

similar studies in dogs showed a statistically significant in-

creased survival over controls. 43 - 44

The results of experiments using the canine endotoxic

model suggest that the primary therapeutic effect of naloxone

in endotoxic shock is to reverse depression of myocardial

contractility.
43 The first derivative of left ventricular pressure

with respect to time (LV dp/dt) was used as an index of left

ventricular contractility. Mean arterial pressure, wedge pres-

sure and cardiac output were also measured. Endotoxin pro-

duced a substantial decrease in all of these parameters. Nalox-

one-treated dogs differed from controls by increased LV
dp/dt, cardiac output and mean arterial pressure. This im-

provement was not seen in peripheral resistance, venous re-

turn or heart rate, suggesting that the hypotensive effect of

endorphins in shock is due to decreased myocardial contrac-

tility and that naloxone inhibits this effect. Because bilateral

cervical vagotomy and intravenous administration of atropine

both abolish the cardiovascular effects of intraventricular nal-

oxone. the cardiodepressant effects of endorphins may result

from a CNS-endorphin-parasympathetic pathway.

A study of rat cardiac papillary muscle described evidence

of stereospecific opiate binding in heart muscle. 45 There may
be both indirect CNS and direct cardiac endorphin effects on

contractility. At McGill University, Montreal, another an-

imal model was studied by Gahhos and associates.
46 Naloxone

given to pigs two hours after the induction of E coli septic

shock had only transient, relatively minor effects on blood

pressure. The authors suggested that the hemodynamic effect

of naloxone may occur only when given early in the course of

bacteremia.

Data on the use of naloxone in human cases of septic shock

have been anecdotal for the most part. There have been a

number of reports in The Lancet of cases of severe septic

hypotensive episodes unresponsive to pressors in which

giving naloxone has resulted in dramatic recovery. 47 '49 Doses

used ranged from 0.01 to 0. 1 mg per kg. There is one small

pilot study from the Brigham and Women's Hospital (Boston)

by Peters and colleagues50
in which 1 3 patients with sustained

hypotension, 10 of whom had sepsis as the cause, and either

oliguria or impaired mental state were given naloxone intrave-

nously. Therapy with pressors, antibiotics and fluids was con-

tinued unchanged. Of the 13, 4 had hvpoadrenalism from

either Addison's disease or long-term steroid administration.

Eight septic patients who did not have hvpoadrenalism had a

45% rise in systolic pressure within minutes of receiving 0.4

to 1 .2 mg of naloxone. This increase lasted about 45 minutes

(compared with a half-life for naloxone of about one hour). In

two of these patients, a second dose resulted in another in-

crease in blood pressure. The patients with hypoadrenalism

had no pressor response to naloxone. Naloxone also had been

described as effective in rat hypovolemia and spinal shock43

and in one case report of human cardiogenic shock.
48

The only potential adverse effect of naloxone in bacte-

remia is sympathoadrenal stimulation leading to excessive

systemic vascular resistance.
44

In studies in animals this has

not had a detrimental effect on mortality, and for some spe-

190 THE WESTERN JOURNAL OF MEDICINE



TREATMENT OF GRAM-NEGATIVE BACTEREMIA

cies, such as the dog, it actually may enhance survival. There

are rare case reports attributed to naloxone of ventricular

arrhythmias and pulmonary edema in patients postopera-

tively but a causal relationship has not been established. 51

In view of the safety of this drug and the literature just

reviewed, a trial of naloxone therapy can be justified when

septic shock is unresponsive to volume replacement and pres-

sors. Our dosage approach is to give a 1-mg bolus and repeat

until hypotension resolves or a maximum dose of 0. 1 mg per

kg is reached. When a clinical response occurs, a 1-mg-an-

hour maintenance infusion is instituted. While naloxone ap-

pears to have a transient pressor effect in septic shock and

causes minimal adverse effects, clinical trials are needed to

establish the precise efficacy and the full range of dose-re-

sponse in humans.

Granulocyte Transfusions

Gram-negative bacteremia is especially lethal in neutro-

penic patients. The incidence of Gram-negative bacteremia is

inversely proportional to the total granulocyte count. The

incidence increases with fewer than 1 ,000 granulocytes per gl

and substantially so with counts of fewer than 500.

Although advances in antibiotic treatment in the past 20

years have improved the prognosis for patients with neutro-

penia who have Gram-negative bacteremia (see section on

Antibiotic Therapy), the problem has been approached in the

past decade from another direction, that of transfusing neutro-

phils to patients with neutropenia. There have been five pro-

spective randomized controlled studies of therapeutic granu-

locyte transfusions for patients who have bacteremia and

neutropenia (excluding neonates). 52 '56 Three showed statisti-

cally improved survival in transfused patients, one showed no

significant difference and one showed significantly improved

survival only in the subset of patients with persistent marrow

failure.

In 1975 Higby and co-workers at the University of Buffalo

randomly assigned patients with clinically evident infection

and fewer than 500 granulocytes to either control groups or to

groups that would receive granulocyte transfusions. 52 Three-

week survival between these two groups was significantly

different: 5 of 19 controls compared with 15 of 17 for trans-

fused patients. Patients were entered only if after 48 hours

antibiotic therapy was deemed ineffective. There were two

major weaknesses of this study: the specific antibiotics used

were not documented and possibly not controlled for, and

isolation of an organism was not required to document infec-

tion.

At Emory University (Atlanta) in 1977 Vogler and

Winton randomly assigned 30 patients who had culture-

proved infection, had fewer than 300 neutrophils, failed to

respond to the administration of appropriate antibiotics for

three days and had an available donor. 53 The median survival

differed significantly in these patients; the control patients

survived 8 days whereas those who were transfused survived

22 days. There was an even greater significant difference in

survival in the subgroup of patients for whom marrow re-

covery did not occur during the study period. Of these pa-

tients with persistent neutropenia, 5 of 1 1 who were trans-

fused responded to therapy versus 9 of 11 control subjects.

Weaknesses of this study were that antibiotic usage was not

rigorously controlled and there may have been a significant

difference between control and experimental groups in the

extent of underlying disease; six of the treated patients versus

only two of controls recovered marrow function during the

study period.

In 1 977 Herzig and associates at the National Cancer Insti-

tute published the most convincing randomized study in favor

of therapeutic granulocyte transfusions. 54
All of the 27 pa-

tients studied had fewer than 1 .000 granulocytes and blood

culture-proved Gram-negative bacteremia. All received the

same doses of cephalothin, gentamicin and carbenicillin. In

each case, organisms showed in vitro sensitivity to at least one

of the antibiotics. Daily granulocyte transfusions were begun

within 24 hours of a positive culture and continued until

marrow recovered or infection was cured. During the study

period, 5 of 14 controls survived compared with 12 of 16

transfused patients (P< .04). Long-term survival for patients

who eventually recovered marrow function did not signifi-

cantly differ between test and control groups; of the patients

who remained neutropenic, however, 8 of the 12 who were

transfused survived 1 to 1 8 months compared with none of the

controls.

In 1982 Winston and colleagues at UCLA published the

findings of a prospective randomized trial showing no signifi-

cant survival advantage to granulocyte transfusions. 55 This

study had twice the number of patients of any previous study.

Among patients with documented Gram-negative bacteremia,

23 of 36 controls versus 19 of 32 transfused patients survived,

which was not a significant difference. Almost 100% of pa-

tients who recovered marrow function survived in both

groups, and about 50% of both control and transfused patients

who continued to have neutropenia survived the study period.

Criticisms of this study are threefold: the antibiotics adminis-

tered, although appropriate and probably therapeutically

equivalent, were not rigorously controlled; there was no men-

tion of long-term survival, and there was a difference in the

underlying disease. For example, there were significantly

more patients with acute lymphocytic leukemia in the control

group and more with acute myelogenous leukemia in the test

group. The key issue, however, in comparing this study with

previous ones is the high survival of controls with persistent

neutropenia: 50% in this study compared with 0% in the

National Cancer Institute and Emory University studies. In a

historically controlled, retrospective study, 37% of patients

with persistent neutropenia who received antibiotics alone

responded to therapy. 18

Because the number of granulocytes per transfusion was
similar in all studies, this comparison suggests that antibiotic

therapy may have been suboptimal in earlier studies. The

UCLA study differed from previous ones in that amphotericin

B was used for patients who remained febrile after receiving

combination antibiotics for seven days. Also, aminoglycoside

levels may have been more carefully monitored.

Neonates with bacteremia, neutropenia and transient

marrow neutrophil depletion appear to be a unique patient

subset. Several studies suggest a pronounced survival benefit

with minimal side effects when granulocyte transfusions are

given to such infants.
57 - 58

Adverse Effects

Granulocyte transfusions are not completely benign. Ad-

verse effects that have been described include fever and chills
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(which are common) and reversible acute respiratory distress,

presumably due to sequestration of agglutinated neutrophils in

pulmonary capillaries. There have been reports of cases of

cytomegalovirus, toxoplasmosis and malaria being trans-

ferred by transfusion and of fatal graft-versus-host disease in

patients who received nonirradiated cells.
59 A retrospective

report from the National Cancer Institute documented a sig-

nificantly higher incidence of acute respiratory deterioration

when granulocyte transfusions were combined with ampho-

tericin B, especially when the drug was added to the regimen

of those patients who were already receiving transfusions.

This reaction contributed to death in five cases and diffuse

intra-alveolar hemorrhage was seen at autopsy. 60

Another negative aspect of granulocyte transfusions is the

high cost of the procedure. One analysis estimated the cost

effectiveness of therapeutic transfusions in preventing death

in patients with acute leukemia at $15,000 per life-year.
61

Therapeutic transfusions add 1 1 % to the hospital bill of the

average patient with leukemia. In light of these figures, it

would be advantageous to identify a subgroup of patients with

neutropenia who would more clearly benefit from transfu-

sions.

Opsonin Activity

An interesting series of experiments from Mount Sinai

Hospital (New York) by Keusch and co-workers suggests that

serum opsonic activity may predict the outcome of treatment

with granulocyte transfusions in infected patients with neutro-

penia.
62 Neutrophils require the presence of serum opsonins

to effectively phagocytize bacteria. Early in infection, opso-

nization is primarily a function of the complement component

C3b. Later on, immunoglobulins play an important role.

These investigators measured serum opsonin levels in in-

fected patients with granulocytopenia before the initiation of

granulocyte transfusions. When human granulocytes were in-

cubated with E coli in the absence of serum, there were no

intracellular phagocytized bacteria seen by electron micros-

copy. When granulocytes were incubated with E coli and an

8% solution of normal human serum, bacteria were present

within neutrophil vesicles, showing the opsonic activity of

normal human serum. In this study, opsonins were measured

by the serum-dependent uptake of radiolabeled bacteria by

normal neutrophils. Eight of ten patients with 75 % or more of

standard serum opsonic activity against their own blood

stream isolates responded to transfusions; none with less than

75% of standard activity responded.

Criteria for Patient Selection

In summary, optimal antibiotic therapy with careful moni-

toring of serum levels and organism sensitivities appears to

eliminate the need for granulocyte transfusions in most cases.

There are, however, several small prospective randomized

studies that suggest a survival advantage for transfused in-

fected neutropenic adults. In the future, opsonin assays may
help to identify subgroups more likely to respond, and opso-

nin-deficient patients may be helped by antibody supplemen-

tation.

Currently, granulocyte transfusion therapy should not be

considered for adults, unless the following minimal criteria

are met63
:

• Absolute neutropenia, with fewer than 500 total neutro-

phils.

• Culture-proved bacterial infection unresponsive to ap-

propriate antibiotic therapy for at least 48 hours.

• Marrow recovery not expected for at least seven days

(studies show best survival advantage in patients with

prolonged neutropenia).

Immunization and Antiserum

An exciting new approach to therapy is the enhancement

of host antibody response to Gram-negative bacilli. Serum
complement and immunoglobulins, for example, are neces-

sary for phagocytosis of bacteria, and serum opsonin levels

may predict the outcome in some cases of Gram-negative

bacteremia, as just described in the section on Granulocyte

Transfusions.

At Memorial-Sloan Kettering (New York) in the early

1970s, an attempt was made to enhance serum opsonizing

activity in cancer patients using a Pseudomonas vaccine de-

rived from the lipopolysaccharide of seven P aeruginosa se-

rotypes. 64
In a prospective randomized trial, the mortality

rate associated with Pseudomonas infection was significantly

lower in the treated group. There was a high incidence of

adverse reactions, however, and immunity was short-lived.

In India where topical antibiotics were unavailable, use of a

Pseudomonas vaccine in burn patients greatly decreased mor-

tality.
65

Current interest has focused on enhancing the protective

effect of host antibody to bacterial endotoxin. This interest

was stimulated in part by the report of McCabe and co-

workers in 1972, which related different host antibody titers

to the frequency of shock and fatal outcome in 175 patients

with Gram-negative bacteremia. 66 At the time bacteremia

was first diagnosed or suspected, serum antibody titers were

measured to three Gram-negative cell-wall antigens: O-spe-

cific antigen and two shared cross-reactive antigens, CA and

Re . O antigen is determined by the polysaccharide component

of the outer membrane and is unique to each bacterial strain.

Re antigen is a shared cross-reactive antigen associated with

core glycolipid. Mutant Re bacteria lack both the polysaccha-

ride O antigen and the outer core structures and thus have core

glycolipid exposed. Hence, antibody to Re antigen is essen-

tially antibody to the core glycolipid common to all

Gram-negative bacilli. Because core glycolipid is presumed

to be Gram-negative endotoxin, antibody to Re antigen is

presumed to be an antiendotoxin antibody.

In the study by McCabe and associates, the height of O
and CA antibody titers did not correlate with clinical out-

come, but death and shock were less frequent in patients with

high titers of Re antibody. The implication of this study was

that antibody to endotoxin was protective in Gram-negative

bacteremia and that perhaps resistance to infection could be

enhanced by immunization against endotoxin.

The most important work in this area has been done at the

University of California at San Diego by Braude and col-

leagues with a mutant form of E coli designated J5.
67

J5

bacteria lack an enzyme necessary to incorporate galactose

into cell wall lipopolysaccharide, which prevents the attach-

ment of side chains to core glycolipid. The exposed core is

presumed to be antigenic. In healthy rabbits vaccinated with

killed J5 E coli
,
high levels of antibody to J5 developed.

Antiserum harvested from these vaccinated rabbits protected

other rabbits from the toxic effects of injected endotoxin.
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Giving antiserum to neutropenic rabbits with bacteremia

greatly improved survival compared with giving controls

nonimmune serum.

This group later reported results of a multicenter, dou-

ble-blind, randomized, prospective trial of J5 antiserum in

patients with Gram-negative bacteremia .

68 Human J5 anti-

serum was obtained from healthy young men vaccinated with

boiled J5 E coli cells. Control serum was also obtained from

each volunteer before vaccination. Patients were enrolled if

they appeared septic and had a high probability of Gram-neg-

ative infection. Each participant received one unit of control

serum or antiserum at the time of enrollment. Among patients

with documented Gram-negative infections, the mortality

rate was 22% for those who received antiserum versus 39%
for controls (P= .01). In the subgroup with profound shock,

the mortality rate was 44% versus 77% for controls (P =

.03).

These data are impressive, and antiserum may soon play

an important role in the therapy for Gram-negative bacte-

remia. The fact that antiserum was most effective in patients

who did not have neutropenia and in those with profound

hypotension supports the theory that antiserum acts by

binding to core glycolipid and blocking its access to host

mediators of shock. J5 antiserum and active J5 immunization

have also been protective against Hemophilus influenzae type

b infections in mouse studies .

69

A major problem is availability of antiendotoxin anti-

bodies. Some commercial preparations of 7-globulin modi-

fied for intravenous use contain augmented levels of such

antibodies, but human efficacy data are not yet available .

70

An alternative to immunization and plasmapheresis of

human donors is in vitro production of antibodies. Recently,

human splenic lymphocytes were fused to a mutant human
myeloma cell line to produce a hybridoma that secretes IgG
antibody reactive with H influenzae capsular polysaccharide.

Monoclonal antibodies from this clone are protective in an

animal model of H influenzae infection .

71 Monoclonal anti-

bodies to Gram-negative lipopolysaccharide have also been

developed and appear protective in animal models .

72 - 73

Human J5 antiserum, human monoclonal antiendotoxin anti-

bodies or antigen-binding fragments derived from animals

may become an important part of the therapy undertaken for

Gram-negative bacteremia in the near future .

74
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Specialty Conference
I

Extracorporeal Fertilization and Embryo Transfer

in the Treatment of Infertility

Discussants

LUCIANO ZAMBONI, MD; DAVID R. MELDRUM, MD, and JOHN E. BUSTER, MD

An edited summary of an Interdepartmental Conference arranged by the Department of Medicine of the UCLA School of

Medicine, Los Angeles. The Director of Conferences is William M. Pardridge, MD, Professor of Medicine.

The study ofhuman fertilization has assumed greater clinical importance as extracorporeal fertiliza-

tion has been increasingly used to treat infertility. In vitro fertilization has advanced from years of

struggle that preceded a single success to some programs that are able to establish pregnancy in a

fifth or more of treatment cycles. The simpler procedure of donation of an early conceptus from an

artificially inseminated female
,
now routine in animal husbandry, has only been recently accom-

plished in humans. With further refinements in methods of in vitro fertilization, virtually all women
with an anatomically intact and healthy uterus may be able to establish a successfulpregnancy.

(Zamboni L, Meldrum DR, Buster JE: Extracorporeal fertilization and embryo transfer in the

treatment of infertility— Interdepartmental Conference, Harbor-UCLA Medical Center, Torrance,

California, and University of California, Los Angeles [Specialty Conference]. West J Med 1986

Feb; 144:195-204)

I
uciano Zamboni, md:* We shall review only the most

J salient aspects of mammalian fertilization, with em-

phasis on the structural changes undergone by a spermatozoon

and an oocyte before, during and after their interaction in the

lumen of an oviduct. Bibliographic references will be kept to a

minimum.

Morphologic and Functional Aspects of

Physiologic Fertilization

An oocyte is released from an ovarian follicle and enters

the oviduct after having completed the first meiotic division

and having extruded, through asymmetric cytokinesis, a por-

tion of its ooplasm containing half of the original chromo-

somes as the first polar body (Figure 1-A). The oocyte chro-

mosomes are in the metaphase of the second meiotic division

(Figure 1-A) and remain in this condition until activation.

Completion of the second meiotic division cannot occur un-

less the oocyte is penetrated by a spermatozoon or is experi-

mentally activated, such as by mechanical or electric or

thermal stimulation of the oolemma. The oocyte organelles

include a variable number of cortical granules. 1 These are

spheroidal elements of Golgi complex derivation, 2 about 0.5

*Professor and Chair, Department of Pathology, Harbor-UCLA Medical Center,

Torrance, California.

micron in diameter, located just beneath the oolemma; they

are limited by a single membrane and are made up of a dense

mucopolysaccharide-rich matrix. At the time of sperm pene-

tration, the membrane of each granule fuses with the oolemma
and the granule matrix is released extracellularly. This pro-

cess, referred to as the cortical reaction, seems to modify the

permeability of the zona pellucida or of the oolemma, or both,

rendering these structures impenetrable to supernumerary

spermatozoa. The oocyte is surrounded by the zona pellucida

and by the cumulus oophorus, a multilayered investment of

granulosa cells provided with cytoplasmic protrusions that

extend through the zona pellucida and anchor onto the oo-

lemma (Figure 1-A). These cytoplasmic extensions fulfill

metabolic functions of providing foodstuff to the oocyte and

picking up its catabolites.
2 The cumulus cells adhere to one

another by viscous intercellular matrix known to consist pri-

marily of mucopolysaccharides.

Even though fully differentiated from a structural view-

point, a freshly ovulated oocyte is not yet functionally ready

for fertilization, acquiring its fertilizability only after having

spent some time in the ampullar segment of the oviduct

(Figure 1-B). Functional maturity is attained through bio-

chemical changes (which are poorly understood), biophysical

phenomena, such as modifications of the electric potential of

This study was supported in part by US Public Health Service research grant No. 5 ROI HD 14638 (Dr Zamboni).

Reprint requests to David R. Meldrum, MD, Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology, UCLA School of Medicine, Los Angeles, CA
90024.
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the oolemma, and structural changes. The most important

structural changes are the continuous development of cortical

granules, 2
the gradual dispersion of the cumulus oophorus and

the retraction of the cytoplasmic extensions of the cumulus

cells from the zona pellucida.
3 These changes in the cumulus

oophorus facilitate the progession of the spermatozoon to-

wards the oocyte at fertilization.

The time required for the tubal oocyte to undergo these

modifications and achieve functional preparedness varies

among species. In rodents, it ranges from 2.5 to 4.0 hours 3
;

its duration is not known in humans. The importance of this

postovulatory phase of functional ripening is recognized in

extracorporeal fertilization techniques where, mimicking the

physiologic process, the oocytes recovered through aspira-

tion of the follicles at laparoscopy are maintained for several

hours in a maturation medium to permit them to attain full

fertilizability.

The spermatozoon, too, must go through a preparatory

sequence before attaining fertilizing competence. This in-

cludes structural changes such as the loss of the cytoplasmic

droplet during epididymal transit as well as functional

changes. The most important functional changes in the sper-

matozoon are the acquisition of motility, which occurs during

progression through the epididymis, and capacitation,
4 5

a

process that renders the spermatozoon competent to penetrate

the oocyte and its investments. Capacitation normally takes

place in the female reproductive tract but it can also be

achieved by various means in vitro.
6

Much research has been done to elucidate the nature of

capacitation, which essentially prepares the sperm acrosome

for the functions that the organelle is called on to do shortly

before gamete conjugation. 7 The acrosome (Figure 2-A) is a

lysosomelike organelle that surrounds the anterior two thirds

or four fifths of the nucleus.
8

It is delimited by an outer and

inner acrosomal membrane and consists of a mucopolysaccha-

ride-rich matrix containing several hydrolytic enzymes of

which the most important, from a functional viewpoint, are

hyaluronidase and acrosin, a trypsinlike protease. Capacita-

tion enables the sperm to undergo, at the time it nears the

oocyte, the acrosome reaction (Figure 2-B), 9 considered to be

prerequisite for fertilization. The reaction is characterized by

fusion and vesiculation of the sperm plasma and outer acro-

somal membranes, with consequent extracellular release of

the acrosomal enzymes, especially hyaluronidase, which

brings about the digestion of the mucopolysaccharide -rich

matrix of the cumulus oophorus and thereby facilitates sperm

progression through this cellular envelope. By the time the

spermatozoon reaches the outer aspect of the zona pellucida

(Figure 3-A), the bulk of the acrosome is lost and the rostral

portion of the head is lined only by the inner, acrosin-con-

taining acrosomal membrane. This protease, when liberated,

digests the zona pellucida around the sperm head, thus permit-

ting the sperm to traverse the last barrier separating it from

the oocyte. The only portion of the acrosome that does not

participate in the acrosome reaction is the attenuated dorsal

region, the equatorial segment. The role of this segment in

Figure 1 .—A, A human oocyte at the end of its maturation process in the ovarian follicle. The oocyte has completed the first meiotic division; the

first polar body and the metaphase II chromosomes (see text) are at the 3-o’clock position of the oocyte perimeter. The compact cumulus
oophorus and the numerous cytoplasmic projections of its cells through the zona pellucida are evident. B, Freshly ovulated oocytes and their

cumuli oophori in the distended lumen of the tubal ampulla before fertilization in a mouse.
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sperm progression toward and attachment to the oocyte has

not yet been elucidated.

Activation is the sequence of events that occurs from the

establishment of contact between the gametes (Figure 3-B and

inset) to the fusion of the two pronuclei (syngamy). Although

contact with the spermatozoon may occur anywhere on the

oocyte surface, the area of the sperm that establishes and

maintains contact with the oocyte is the head. Initial contact is

established in the narrow region of the head situated just

behind the posterior extremity of the acrosome (Figure 3-

B)—that is, the only area to be surrounded by the plasma

membrane that more anteriorly has been lost during the acro-

some reaction. In this region, the sperm plasma membrane is

uniquely organized and is intimately apposed against the nu-

clear envelope, forming with it a unit characterized by par-

allel linear densities separated by translucent spaces.
10 This

regional specialization of the membrane may play an impor-

tant role not only in sperm attachment to and fusion with, the

oolemma, 11
but also in the subsequent denudation of the

sperm chromatin.

The contact between the gametes is immediately followed

by the gradual incorporation of the spermatozoon into the

ooplasm (Figure 3-B, C and D). The most anterior region of

the sperm head, denuded of the plasma membrane as a conse-

quence of the acrosome reaction, becomes incorporated in a

manner not dissimilar from phagocytosis; the ooplasm under-

neath it elevates, forming irregular folds that subsequently

fuse to create a large vacuole within which the rostral region

of the sperm head becomes internalized (Figure 3-C). The

fusion of the plasma membranes of the two gametes results in

incorporation of the posterior region of the sperm head (Fig-

ure 3-C and D). The process of membrane fusion extends in

zipperlike fashion over the surfaces of the gametes posterior

to the area of the initial contact, resulting in progressive incor-

poration in the ooplasm of first the neck of the sperm and then

of the other segments of the flagellum, from the middle

(Figure 3-D) to the end piece.

The incorporation of the sperm nucleus is rapidly followed

by deaggregation of its chromatin (Figure 3-D). The nuclear

envelope unfolds and the chromatin, now naked, begins to

disperse in the ooplasm, assuming the form of an elongated or

ovoidal mass of filamentous material, much less aggregated

and electron dense than it was originally (Figure 3-E and F

and insets). The sperm flagellum becomes detached from the

nucleus shortly after penetration (Figure 3-E). Its components

separate from one another but do not disappear, at least not for

awhile; the axonemal microtubules and the dense fibers of the

flagellum are still identifiable in the cytoplasm of oocytes in

the pronuclear stage (Figure 4-A), and sperm mitochondria

are still present in the cytoplasm of two-cell embryos. It has

not yet been established whether the organelles eventually

become degraded or are retained and become part of the or-

ganelle system of the embryo. 12

The immediate response of the oocyte to contact with the

sperm is the cortical reaction (see above). This is followed by

the resumption and completion of the second meiotic division

Figure 2.—A, The anterior portion of the head of a rhesus macaque spermatozoon showing the nucleus (N) and the acrosome (A). The inner

and outer membranes of the organelle and its dense matrix are visible. The undulated plasma membrane of the spermatozoon on the exterior of

the acrosome is also evident. B, A rhesus macaque spermatozoon undergoing vesiculation of the plasma and outer acrosomal membranes and
acrosome loss. These changes, referred to as acrosome reaction, indicate that the spermatozoon has been capacitated (see text) and has

acquired fertilizing competence.
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Figure 3.—A, A spermatozoon at the outer aspect of the zona pellucida around a tubal oocyte of a mouse. B, An early phase of mouse tubal

oocyte activation (0). Contact between the spermatozoon and the oocyte has occurred and the two gamete membranes are already undergoing

fusion in the area demarcated by the asterisks. The inset is a light micrograph of another mouse oocyte at an analogous stage of activation; the

sperm nucleus is shown by the arrow. C, Unlike the posterior region of the sperm head that is incorporated in the oocyte through fusion of the

gamete membranes (Figure 3-B), the anterior portion lacking the plasma membrane becomes internalized by elevation of the ooplasm (O)

around it to form a phagocytelike vacuole (mouse ampulla). D, This shows an advanced stage of sperm head incorporation into a mouse oocyte

and chromatin dispersion into the ooplasm. Sperm flagellum incorporation is also underway. E and F, Activated mouse eggs with fully dispersed

sperm chromatins (S) In Figure 3-F, the sperm flagellum has detached from the chromatin. The two insets are light micrographs of mouse eggs at

comparable stages of activation; the mass of dispersed sperm chromatin in the inset of Figure 3-E is shown by the arrow.

198 THE WESTERN JOURNAL OF MEDICINE



EXTRACORPOREAL FERTILIZATION AND EMBRYO TRANSFER

Figure 4.—A, An activated mouse oocyte; the principal piece of the sperm flagellum is next to the male pronucleus. B, Telophase and unequal

cytokinesis of the second meiotic division in an activated mouse oocyte. The inset is a light micrograph of another activated mouse oocyte at an
identical phase of meiosis. C, A mouse tubal egg in the pronuclear stage of activation. Male and female pronuclei are evident. D, The pronuclear

chromatin condenses into distinct chromosomes as a prelude to syngamy in a mouse tubal egg. E, Fragmentation of the pronuclear membranes
around male and female chromosomes before the first cleavage division of a mouse tubal egg. F, A two-cell embryo in the lumen of a mouse
oviduct. The persisting “mid-body” (arrow) indicates a recently occurred cytokinesis. PB = polar body
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during which there is longitudinal halving and separation of

the chromosomes into two sets, one of which is then extruded

together with a small portion of cytoplasm to form the second

polar body (Figure 4-B and inset). The chromosomes left in

the oocyte aggregate into a chromatinic mass that subse-

quently moves toward the center of the cell, near the sperm

chromatin. Rows of short ergastoplasmic reticulum cistemae

soon surround the two chromatinic bodies and then fuse,

forming a continuous double-membrane envelope around

each of them. 13 This is followed by hydration of the chro-

matin and its dispersion into a highly rarefied condition and by

synthesis of nucleolar material. Thus, a male and a female

pronucleus has been formed (Figure 4-C).

Studies done in our laboratory on the undisturbed contents

of the tubal ampullae of mice sacrificed at known times in

relation to mating, ovulation and activation 3 14 have shown

that no spermatozoa are present in the ampullar lumen

throughout the interval between ovulation and activation

(Figure 1-B). During activation, each oocyte is associated

with only one (the fertilizing) spermatozoon (notice the ab-

sence of accessory spermatozoa around the activated oocytes

in the insets of Figures 3-B, E and F and 4-B). While gamete

interaction is ongoing, the number of sperm in the ampulla is

smaller than that of the oocytes, becoming equal to the latter

only when all the oocytes have been penetrated. The
one-to-one ratio between gametes persists until the oocytes

are in an advanced pronuclear stage—that is, for several

hours—at which time supernumerary spermatozoa may enter

the ampulla and reach the oocyte envelopes. The mechanisms

responsible for drastically restricting the number of the sper-

matozoa at the site and at the time of fertilization and for

significantly delaying the arrival of supernumerary sperm

have not been identified. By permitting the oocyte sufficient

time to undergo those changes necessary to render it imperme-

able to supernumerary spermatozoa, the probabilities of poly-

spermic fertilization are drastically reduced.

Fertilization is accomplished only at syngamy, 1315
that is,

when the male and female pronuclei fuse and there is a mixing

of parental genomes. The process is heralded by condensation

of the pronuclear chromatin to form discrete chromosomes

(Figure 4-D). The two pronuclei come together and their

envelopes gradually fragment and ultimately disappear

(Figure 4-E), thereby resulting in the chromatin of the egg

and sperm becoming directly exposed to one another. A con-

ventional mitotic division (first cleavage) ensues, resulting in

the formation of two blastomeres (a two-cell embryo), each

provided with a nucleus containing both parental genomes

(Figure 4-F).

Factors Influencing the Outcome of

In Vitro Fertilization

David R. Meldrum, md:* Since the first reported birth

resulting from fertilization of a human egg outside the body of

its mother, 16 numerous teams around the world have estab-

lished successful in vitro fertilization programs and have re-

ported on various facets of the procedure. We shall focus on

those factors that have been shown to affect the likelihood of

successful pregnancy and shall use this perspective to propose

future directions for improved results.

Associate Professor, Department of Obstetrics and Gynecology. UCLA School of

Medicine.

TABLE 1 —Infertility Factors Versus Outcome *

Fertilization Pregnancy

Cycles Oocytes Oocytes Cycles Cycles

Infertility Factor Number Number Percent Percent Percent

Tubal 261 594 80 86 10

Idiopathic 116 238 67 72 10

Endometriosis 14 32 88 93 14

Male 23 43 35 39 0

Male) 15 43 72 73 27

'From Mahadevan et al.
17

tRefined sperm recovery.

The process of in vitro fertilization involves the stimula-

tion of multiple follicular development, which is monitored

by serum estradiol levels and pelvic ultrasonography. At a

precise time after the luteinizing hormone surge, or after an

injection of human chorionic gonadotropin (a luteinizing hor-

mone surrogate), the oocytes are aspirated from the ovary by

laparoscopy, or percutaneously under ultrasonographic guid-

ance. After insemination and a period of development in

vitro, the embryos are transferred to the uterine cavity. It is an

exceedingly complex process with innumerable factors that

could affect the outcome. Of these, only a few have been

definitively shown to relate to the chance of pregnancy.

Infertility Factors

Table 1 shows the rates of fertilization and pregnancy for

couples having the four most common causes of infertility

currently being treated by in vitro fertilization.
17 A significant

reduction of the fertilization rate was noted in couples with

idiopathic infertility. The finding suggests that tests such as

the sperm penetration assay 18 may find a role in identifying

those men whose sperm are more likely to fail to fertilize

during in vitro fertilization. For such couples, donor insemi-

nation may be a simpler and more effective solution for their

infertility. Relatively few cycles have been reported in

women with endometriosis. In this report, however, the rates

of fertilization and pregnancy were as high as or higher than

for the tubal and idiopathic infertility categories. These data

indicate that the infertility associated with endometriosis is

not due to inherent abnormalities of the gametes and that this

common condition is quite amenable to treatment with in vitro

fertilization. In the presence of a male factor, standard

methods of sperm preparation resulted in low percentages of

fertilization and pregnancy, which were improved consider-

ably by refining the methods used to harvest active sperm

from these suboptimal semen specimens (Table 1). This rather

limited experience, with its associated high pregnancy rate,

suggests that in vitro fertilization is a worthwhile procedure

for treating infertility caused by the male factor. Other

methods, such as Percol density centrifugation,
19 may further

enhance the harvest from semen of those sperm with optimal

motility and fertilizing capacity.

Age of Female Partner

Table 2 shows the effect of age on successful fertilization

and pregnancy. 17 20
In all age categories up to 40 years, sim-

ilar rates of fertilization were observed. At the age of 40 and

older, the rate of pregnancy was low and, of those who did

conceive, a very high proportion aborted. Until further data
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are generated, it seems quite clear that in vitro fertilization is

not worthwhile in women 40 years of age and older.

Number of Embryos Transferred

Table 3 shows the pronounced elfect on the pregnancy rate

of increasing the number of embryos transferred.
21-24 The low

rates of pregnancy reported by Laufer and associates, with

single and double transfers, were most likely due to the small

number of their patients who received fewer than three em-

bryos.
24 Based on the high rate of abnormality of any one

embryo that forms and appropriate mathematical consider-

ations, the risk of multiple pregnancy is limited with multiple

embryo transfer.
25 As individual programs refine their in

vitro system, however, the risk of multiple pregnancy will

increase and a limit on the number of embryos to be trans-

ferred must be considered. The rate of twinning with double-

embryo transfers can be used as an index of these factors

during the early stages of a program 's experience

.

26

TABLE 2 —Age Versus Outcome

Age, Cycles, Pregnancy. Abortion,

References Years Number Percent Percent

Mahadevan et al, 1983 17
. 20 to 39 264 12

40+ 11 9

Edwards and Steptoe,

198320
. 20 to 39 833 18

40+ 49 4

TABLE 3.—Number of Embryos Versus Pregnancy Rate

Number of Embryos

References

i

Percent

2
Percent

3
Percent

4 or More
Percent

Trounson et al, 19822 ’
. . . .... 8 36

Lopata, 198322 11 18 23 35

Jones et al. 198323 16 27 31 28

Laufer et al, 198324 .... 0 0 21 43

TABLE A.—Fertilization and Cleavage Versus Number of Eggs

Obtained
*

Eggs, Fertilization Cleavage

Interval, Hours Number Percent Percent

1 to 4 628 69.1 80.6

5 to 8 424 60.8 79.8

>9 287 56.1 70.8

•From Lopata .

22

TABLE 5 —Pregnancy Rate Versus Follicular Fluid Estradiol

Level
*

Estradiol Level.

Oocyte Fertilization Cleavage Embryo Pregnancy nm/mlt

Yes Yes Yes Yes Yes 9.4 + 0.8

Yes Yes Yes Yes No 6.1 ±0.3

Yes Yes Yes No No 4.1 + 0.4

Yes No No No No 5.5 + 0.4

No No No No No 3.4 + 0.4

"From Carson et al
26

t± standard error of the mean.

Fertilization and Cleavage Versus Number of
Eggs Obtained

As the number of oocytes obtained increases, the percent-

ages of fertilization and cleavage progressively decrease

(Table 4).
22 These data suggest that greater degrees of ovarian

stimulation result in the recruitment of more immature oo-

cytes that are not fertilizable with a standard interval of prein-

cubation before insemination. Regardless, the final number of

embryos available for transfer will still increase as the number

of oocytes obtained increases, because the fall off in suc-

cessful embryo development per oocyte is relatively small

.

Pregnancy Versus Follicular Fluid Estradiol

Table 5 shows the levels of follicular fluid estradiol associ-

ated with the occurrence of oocyte recovery, fertilization,

cleavage, normal embryo development and pregnancy. 26 The
finding of higher concentrations within those follicles associ-

ated with pregnancy is consistent with the concept that an

oocyte having the optimal stage of maturation is most likely to

develop into an embryo capable of implantation and normal

development.

Effect of Delayed Fertilization on Outcome

Trounson and co-workers have shown that five or more

hours of incubating aspirated oocytes in culture medium be-

fore insemination increases the rates of fertilization, cleavage

and pregnancy. 21 The pronounced improvement of outcome

and the reduction of polyspermic fertilization indicate that

oocytes are not at the optimal stage of maturation at the time

of aspiration and that further development can occur in vitro.

This interval of greater than four hours corresponds remark-

ably well to the number of hours between the time of aspira-

tion (35 hours after human chorionic gonadotropin injection)

and the mean time of ovulation (40 hours after human chori-

onic gonadotropin injection).

Prolonged Preincubation of

Morphologically Immature Oocytes

Veeck and associates have shown that high rates of matu-

ration and fertilization can be obtained with overnight incuba-

tion of immature oocytes.
27 These data and similar findings

confirmed by a separate program 24
indicate that even very

immature oocytes can mature when given enough time in

vitro.

These findings indicate that the highest rate of fertilization

will be achieved by inseminating at the optimal stage of matu-

ration for each oocyte. This goal could be achieved by three

methods:

• The development of ovarian stimulation regimens

yielding synchronous development of oocytes. Both the

timing and method of stimulation are variables that may pro-

vide uniform stimulation of multiple follicles before the pro-

cess of dominant follicle selection.

• Optimal timing of human chorionic gonadotropin injec-

tion, thus providing a normal duration of oocyte stimulation.

• Varied preincubation of oocytes, depending on their

stage of maturity.

This latter goal has been difficult to achieve because, with the

exception of clearly immature oocytes, there have been no

data indicating that the morphology of the cumulus and corona

can be accurately used as an index of oocyte maturity. Re-
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cently, two groups of investigators have shown that removal

of the cellular investment of the oocyte by hyaluronidase did

not affect the rate or quality of fertilization or cleavage. 28 29

These data indicate that direct visualization of oocyte matu-

rity may be possible without adversely affecting its biologic

integrity. The findings also confirmed that at the time of aspi-

ration, only 38% of the oocytes were at the first polar body

stage and, therefore, ready for fertilization, while at the end

of eight hours of preincubation in vitro, 72% had achieved

full maturation. The remaining 28% of immature oocytes

corresponds well to the 20% to 30% of oocytes not achieving

fertilization in most in vitro fertilization programs.

Pregnancy Rate Versus Estradiol Pattern at the Time of

Human Chorionic Gonadotropin Injection

In addition to the above data indicating that enough time

must elapse to permit adequate maturation, information is

accumulating that an adverse outcome is associated with post-

mature follicles. Results of two large programs have shown

that if the serum estradiol level was falling at the time of

human chorionic gonadotropin injection, the chance of preg-

nancy was lowered by more than 50% ,

22 - 23 The rates of fertil-

ization and cleavage have also been correlated with the degree

of luteinization of the cumulus cells.
30 As luteinization in-

creased, the rates of fertilization and cleavage fell dramati-

cally. These biochemical and morphologic indices most

likely are associated with the presence of postmature oocytes

that are no longer capable of normal function.

In Vitro Conditions

Relatively few studies have addressed the optimal in vitro

conditions for fertilization and embryo development. Com-
pared with preovulatory serum, significant improvement in

the pregnancy rate has recently been found with the use of

human fetal cord serum as a protein supplement. 31 When
individual cord serum specimens are tested, 60% to 90% of

specimens enhance mouse embryo development, while the

remainder have deleterious effects.
32 - 33 The use of fetal cord

serum rather than homologous preovulatory serum permits

testing of individual cord serum specimens so that only those

that enhance embryo development are used. These findings

are examples of refinements of the culture conditions that may
contribute to progressive improvement in pregnancy out-

come.

In summary, we have focused on those factors influencing

the ability to consistently obtain multiple embryos for

transfer. Further progress will require refinements of the

type, timing and duration of ovarian stimulation, the timing

of human chorionic gonadotropin administration and the

timing of insemination, possibly tailored to the precise state of

maturation of each oocyte. Improving the conditions of oo-

cyte culture may enhance the rate of pregnancy per embryo

transferred by improving the metabolic integrity of the con-

cepts. Investigations of factors related to embryo transfer

and receptivity of the uterus to implantation are only recently

being carried out and have not yet yielded definitive results.

Experience in the Nonsurgical Ovum Transfer

Program

John E. Buster, md:* Nonsurgical ovum transfer involves

the nonsurgical recovery of an in vivo-fertilized human ovum
from the uterus of a fertile donor and its nonsurgical transfer

into the uterus of an infertile woman. Our research group has

recently reported the first nonsurgical ovum transfer
34 and the

first pregnancies from such transfer.
35 We have also described

*Professor, Department of Obstetrics and Gynecology. Harbor-UCLA Medical

Center, Torrance. California.

Figure 5.—Ova recovered nonsurgi-

cally (magnification x400). A, The first

ovum obtained consisted of 14 cells.

This was the first transfer done, and no

pregnancy resulted. B, The first blasto-

cyst transferred. This pregnancy pro-

gressed to a term delivery. C, This blas-

tocyst resulted in the second preg-

nancy, which was also delivered at

term. D, This 12-cell ovum was trans-

ferred to a recipient with tubal disease.

A distal ampullary ectopic pregnancy

was removed 30 days after transfer.
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the obstetric history and first delivery of a term baby from

nonsurgical ovum transfer.
36

Since the first successful surgical ovum transfer in rabbits

reported by Heape in 1890, 37 the ovum transfer process has

been successfully repeated in 14 mammalian species. Subse-

quent to the first nonsurgical recovery of fertilized mice ova in

1951 by Beatty,
38 nonsurgical methods for fertilized ovum

recovery were reported and then applied to cattle breeding,

where it has been used with increasing frequency since the

mid-1960s. 39 Seed and Seed were the first to describe the

nonsurgical recovery of a deliberately fertilized human ovum
in 198040 and our group was the first to describe the complete

nonsurgical recovery and transfer from human donor to a

human recipient in March 1983. 34

The scientific details surrounding our first ovum transfers

were described previously.
41 During the 13-month period

from January 1983 through January 1984, 1 1 donor women
and 14 infertile recipient couples participated in the nonsur-

gical ovum transfer research program. The ovum recipients

were married women between the ages of 23 and 36 years.

They were regularly ovulating, free of major medical or psy-

chiatric problems and standard surgical therapy for tubal in-

fertility had failed. All recipient women had a history of

infertility of more than three years. Husbands had semen

analyses with sperm counts of at least 20 million per milli-

liter. Ovum donors were fertile women ages 26 through 35

years who were ovulating regularly and free of major medical

or psychiatric disorders.

There were 43 lavage sequences with recovery of 18 ova

(42%). There was one retained donor pregnancy that aborted

spontaneously nine days after a missed menstrual flow. Of the

18 ova, 2 were undivided, 10 contained between 2 and 14

blastomeres, 3 were morula and 3 were blastocysts. All ova

were transferred. Two of the recipient women became preg-

nant and have enjoyed uneventful obstetric courses. One
woman was delivered of a full-term healthy child as of Feb-

ruary 1984. The second was delivered of a normal healthy

child shortly thereafter. An ectopic gestation occurred in a

third recipient woman and required surgical removal. Of the

three blastocysts transferred, two developed into normal

uterine pregnancies. Figure 5 shows four of the ova that were

recovered

.

In a recent report, we listed the indications for ovum
transfer:

41

• Infertility due to tubal obstruction or peritoneal factors

untreatable by conventional methods.

• Infertility due to premature ovarian failure or gonadal

dysgenesis.

• Patients whose ovaries are inaccessible for surgical la-

paroscopic recovery for in vitro fertilization.

• Couples with idiopathic infertility for whom both artifi-

cial insemination by donor and in vitro fertilization have

failed.

• Ovum substitution for women who are carriers of unde-

sirable genetic traits or diseases that are X-linked or auto-

somal dominant.

In our preliminary experience, the nonsurgical ovum
transfer process has not been as efficient as similar processes

reported in other mammalian species. What then can be done

to improve efficiency? We recently presented the steps we
believe will be necessary for further improvement. 41

First, efficient operation will be enhanced by increasing

the number of transfer opportunities per recipient ovulation. 41

Ideally, the donor pool should be of sufficient size to provide a

match every time a recipient ovulates. With additional trials,

we may find that precise synchronization between donor and

recipient may not be necessary. Ultimately, we hope to know
the tolerance of human ovum transfer to the effects of imper-

fect synchronization. 41

Second, we believe that improved donor fecundity will

enhance the success rate. Donor fecundity is highly variable

in that in some donors we never recovered ova and with

others, the recovery rate has been as high as 80%. 41 This

variability was expected given the experiences in animals.

Pope and colleagues, for example, reported wide variability

with nonsurgical recovery of fertilized baboon ova, with effi-

ciencies ranging from a low of 0% to a high of 93%. 42 We,
therefore, believe that evaluation of donor fertility factors,

such as contraceptive history, ease of conception and recent

childbearing, may be of value in predicting fecundity in po-

tential donor women. 41

Once a large donor pool size, or broadened synchroniza-

tion tolerances, or both, provide a match every time a patient

ovulates, the probability of achieving a viable pregnancy in

each infertile woman entering the ovum transfer program

should range from .05 to .35 per cycle.
43

The UCLA legal consultant to the project has recently

published a legal opinion. 44 The process of nonsurgical ovum
transfer, although more complicated, is a concept analogous

to donor artificial insemination, which is a well-established

infertility therapy with a well-grounded legal precedent. In

the case of nonsurgical ovum transfer in which a husband’s

semen is used, a social attachment to the infertile family is the

strongest possible. We firmly believe it unlikely that the enor-

mous legal precedent established by donor artificial insemina-

tion would be reversed under these circumstances. 44
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Medical Staff Conference

Exercise and Coronary Artery Disease—What
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Patients (and Ourselves)?
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Medicine, and David G. Warnock, Associate Professor of Medicine, under the direction of Dr Lloyd H. Smith, Jr,

Professor of Medicine and Associate Dean in the School of Medicine. Requests for reprints should be sent to the

Department of Medicine, University of California, San Francisco, School of Medicine, San Francisco, CA 94143.

I
loyd H. Smith, Jr, md:* It has been our custom to ask

J the Chief Residents at Moffitt Hospital to present a

Medical Staff Conference near the end oftheir tours ofduty.

This allows us the chance to express publicly our apprecia-

tion for the contributions they have made to our patient care

and teaching program. Dr C. Noel Bairey, a native of Cali-

fornia, received her undergraduate degreefrom the Univer-

sity of Chicago and her medical degreefrom Harvard Med-
ical School. She is now completing four years as an eminent

member ofthis house-staffprogram
,
following which she will

begin a fellowship in cardiology at Cedars-Sinai Medical

Center in Los Angeles. Noel has brought exemplary’ scholar-

ship and innate qualities ofleadership to this important posi-

tion, for which we are extremely grateful to her. In anticipa-

tion of her new specialty, Noel has chosen to discuss
‘

'Exercise and Coronary Artery Disease.
’ ’

C. Noel Bairey, MD:f The advisability of exercise has long

attracted colorful, opinionated medical comment. The rea-

sons for controversy stem from a relative lack of objective

study in the area, compounded by the subject’s broad impli-

cations for all segments of society, young and old, healthy

and ill. Dramatic statements on the topic abound, both advo-

cating and condemning exercise, and everyone, it seems,

feels qualified to comment on the subject:

Use now and then a little exercise. . ., as to swing a weight, or swing your

arms about with a small weight in each hand; to leap, or the like, for that stirs

the muscles of the breast.
BENJAMIN FRANKLIN ( 1 706- 1 790)

Whenever I feel the urge to exercise, I lie down until it passes.

ROBERT MAYNARD HUTCHINS
President. University ofChicago. 1929-1951

A person has only so many heartbeats in a lifetime and should avoid exercise

so as not to waste them.
UCSF CARDIOLOGIST
1985

‘Professor of Medicine and Associate Dean in the School of Medicine, University

of California, San Francisco (UCSF).

tChief Medical Resident, UCSF.

Most of the medical literature is similarly colored, and it

is clear that much of the thought on the subject is based on

intuition and personal experience, rather than on critical re-

view of scientific inquiry.

The association between exercise and coronary artery

disease has been a subject of particular interest. Cardiovas-

cular disease continues to be the number one cause of death

in the United States and a significant cause of premature

morbidity and disability. The costs of coronary artery dis-

ease are estimated to be more than $60 billion per year, and

one out of five American men can still expect to succumb to

myocardial infarction, sudden death or both before age 65.
1

While these mortality rates have decreased over the past 20

years, it is unknown whether this has been due to improve-

ments in therapy for the disease or a true decrease in inci-

dence, caused by life-style changes or other factors.
2 Simi-

larly, though the risk factors for coronary artery disease have

been clearly identified in numerous reports, interventions to

alter these factors, with their subsequent impact on the dis-

ease, have been less well studied. 3

Concomitant with these trends, in the past two decades

the American public has turned to various healthful changes

in life-style. Per capita consumption of saturated fat and

cholesterol has dropped, as has finally the consumption of

tobacco, 2 though increased smoking rates in teenagers and

women may offset the latter gain. The possibility that “type

A” maladaptive behavior may increase the risk of coronary

artery disease has certainly received attention from the lay

public, and the national obsession with slimness has become

a pervasive theme.

Most dramatic has been the intense upsurge of public

interest in exercise. General surveys in the 1980s show twice

as many adults reporting regular exercise as in the 1960s;

currently six out of ten American adults claim to exercise

regularly (“Gallup Poll: Six of 10 Adults Exercise Daily,

Survey Indicates,” Minneapolis Star and Tribune, June 28,

1984, p 1C). Increased participation in endurance and rac-

(Bairey CN: Exercise and coronary artery disease—What should we be recommending to our patients (and ourselves)?—Medical Staff Conference, University

ofCalifomia, San Francisco. West J Med 1986 Feb; 144:205-211)
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ABBREVIATIONS USED IN TEXT

HDL-C = high-density-lipoprotein cholesterol

MVO2 = maximal ventilatory oxygen consumption

quet sports has been the most pronounced, although more

recently aerobic dance and circuit weight training have be-

come popular. Physicians have not been immune to the pro-

cess and comprised 10% of runners in a recent Boston mara-

thon. 4<p27) The concept of aerobic exercise has become a

religion, and people are advised to exercise for at least 30

minutes three times a week to 70% of their maximal pre-

dicted heart rate, to achieve cardiovascular conditioning. 5

While 60% of American adults now claim to exercise regu-

larly, the predominance of them are the young and affluent,

and probably only 5% to 10% achieve cardiovascular fit-

ness,
4(pl4)

as characterized by improvement in maximal ven-

tilatory uptake of oxygen (MV02 ), decreased body fat

weight or resting bradycardia.

Why all this interest in exercise? Although it would be

nice to take some of the credit, the medical establishment has

probably had little to do with it. Despite increasingly strong

official statements from various medical associations—such

as the World Health Organization, National Institutes of

Health, American Medical Association, American Heart

Association and American College of Sports Medicine, to

name a few—strongly advocating increased physical ac-

tivity, a survey published in The New England Journal of

Medicine showed that few physicians ask about exercise

habits in history taking and even fewer recommend it to their

patients.
6 Additionally, the specter of adverse consequences

of exercise in a patient with clinically silent coronary artery

disease, the so-called Jim Fixx syndrome of sudden death

during exercise (Altman LK: “The Irony of Jim Fixx’s

Death,” San Francisco Chronicle, July 26, 1984, p 5C), has

caused controversy in the literature and in the minds of prac-

ticing physicians. Finally, it is unlikely that medical advice

alone could have caused this change, when years of similar

life-style-related medical advice regarding seat-belt use and

cigarette smoking have had minimal effects in altering public

behavior.

Although many factors have contributed to the current

exercise boom, probably the most important lies in the bar-

rage of advertisement our society faces every day. Madison

Avenue has intimately linked exercise with youth, health,

success and, above all, sex. In a culture that uses these ideas

and imagery to sell everything from toothpaste to cars, it is

not surprising that the business and advertising industries

have pushed this fitness fad. It has, in fact, become a multi-

billion-dollar business (“American Fitness Binge,” US
News and World Report, May 1982, pp 58-62). Whether

exercise is truly beneficial to health is unimportant in an

industry not particularly known for positive health-pro-

moting policies. For example, contradictory scenarios of

athletics and smoking abound in the advertising literature:

witness the Marlboro cowboy, the Kent racquetball player

and the Virginia Slims tennis events. Physicians have also

become involved in this commercialization of exercise, and

the number of MD-associated exercise books, programs and

clinics has similarly increased.

Thus, there is reason for physicians to understand the

relationship between exercise and health. Despite mixed !

messages from the medical community, a major segment of

the American public is exercising and will probably continue

to do so as long as it is stylish or until definitive health

policies are established and acted on. The tasks at hand are to

determine the benefits and risks of the activity, to establish

appropriate guidelines and to instruct both patients and the

general public on those findings.

A foremost question regarding the relationship between

physical activity and coronary artery disease is that of pre-

vention : does exercise protect against the development of the

disease? An equally important question is the effect of exer-

cise on known coronary artery disease, or “secondary pre-

vention.” Both of these topics have been extensively re-

viewed in the literature
7 " 12

; in this discussion, I will address

the former. As for the question of secondary prevention, it is

sufficient to note that while numerous rehabilitative pro-

grams have documented the safety of supervised exercise

with coronary artery disease, 13 no human studies have

proved conclusively that exercise alters the progression of

atherosclerotic lesions or influences the ultimate clinical

morbidity and mortality from the disease. Similarly, while

the advisability of exercise and some guidelines for activity

will be summarized at the conclusion of this discussion,

specific details for exercise prescription have been left to

several well-written summaries in the literature.
14 " 16

Risk Factor Modification

If exercise reduces the risk of coronary artery disease

developing, it stands to reason that modifying risk factors

may play an operant role (Table 1). The risk factors of age

and sex, ones we often forget to ponder but which are prob-

ably most potent, are followed by the major factors of hyper-

tension, hyperlipidemia, smoking, diabetes mellitus and

family history. Minor defined risk factors include obesity

(greater than mild), physical inactivity and type A behavior.

Ongoing regular physical activity does appear to reduce

blood pressure in many persons with hypertension, though

TABLE 1 . —Effects on Coronary Risk Factors of an Ongoing

Exercise Regimen

Risk Factor Effect of Exercise

Aging process 9

Sex differences 9

Hypertension

Systolic + +
Diastolic +

Lipids

Cholesterol 0

HDL cholesterol . . . . +
Smoking 9

Diabetes mellitus

Glucose tolerance . . . +
Family history 0

Obesity + +
Inactivity + +
Type A behavior +

Fibrinolysis 7

Neuroendocrine 9

Other 9

HDL = high-density lipoprotein, ++= beneficial. + = probably beneficial, 0 = no effect,

? = insufficient evidence/unknown
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most studies were not controlled for confounding variables

such as concomitant weight loss and dietary change. 17 The

effect is small (3 to 5 mm of mercury fall in mean arterial

pressure), requires training of at least three months and may
depend on attaining cardiovascular conditioning, 18 although

weight training has recently been shown to confer similar

results.
19

In fact, passive resistance circuit weight training,

where multiple repetitions of a low inertance or resistance,

or both, are done, seems to be aerobic in the sense that it can

improve cardiovascular conditioning. 20 The mechanisms of

the antihypertensive effect of exercise are probably multifac-

torial and may include decreased sympathetic nervous

system activity, altered diet, body weight and composition

changes and enhanced psychological relaxation states.
18

Modification of blood lipid profiles has also been shown

to be linked with exercise. While cholesterol does not seem

to be consistently affected by increased activity, the subfrac-

tion high-density-lipoprotein cholesterol (HDL-C) is, in par-

ticular, subfraction HDL2 .

21 Again, most of the studies are

marred by the failure to control serious confounding vari-

ables such as weight loss, changes in diet or alcohol and

tobacco use, all of which are known to alter lipid profiles

independently. 22 23 Mechanisms responsible for the rise in

HDL-C have been proposed but are entirely speculative; the

changes may be related to alterations in lipid-degradative

enzymes. 21 As is the case for hypertension, lipid alterations

require a sustained level of activity for months, and both

aerobic and weight-training activities appear to confer the

effect.
24 25

Long-term exercise appears to improve insulin sensi-

tivity and glucose tolerance in persons both with and without

diabetes, obese and lean.
26 While the mechanisms are not

entirely known, the effect seems to be mediated through an

enhanced peripheral sensitivity to insulin, with concomitant

lowering of plasma insulin levels.
27 The effects are indepen-

dent of accompanying weight loss and can lead to improved

glucose control in patients with type I or type II diabetes.
26

While it is not yet proved, it appears that these effects can be

seen after several weeks of exercise and at lower levels than

necessary for cardiovascular conditioning

.

28

There are few studies examining the relation of exercise

to the cessation of smoking. Those that have been done are

either quite optimistic, reporting an impressive 80% cessa-

tion at one year in a group of voluntary recreational run-

ners, 29 or very discouraging, reporting no change whatso-

ever in a group of cardiac rehabilitation patients enrolled in

an exercise program. 30
In the latter group, inability to stop

smoking correlated highly with noncompliance with exer-

cise and ultimate program attrition, which was more than

50% in 36 months. The results of these and other studies

show how difficult modifying one's life-style can be, partic-

ularly in those most at risk.

Although we might regard ourselves as being in an age of

genetic engineering, family history as a risk factor remains

unalterable. It can also be said, without much controversy,

that exercise alters a sedentary life-style and causes weight

loss in obese persons provided caloric intake remains sta-

ble.
3132

The psychological benefit of exercise has become a sub-

ject of increasing interest. Repetitive, rhythmic exercise

such as running has been shown to reduce objective mea-

sures of tension in electromyographic recordings and tendon

reflex activation.
33 Similarly, increased a-wave amplitude

on electroencephalography is seen,
34 and exercise has been

shown in some groups to be as effective in promoting relax-

ation as administering 400 mg of meprobamate. 35
In several

psychological studies, type A personality scores were re-

ported to decrease after institution of a regular exercise pro-

gram, though they have generally been poorly quantitated

and controlled.
36 37

In fact, recent evidence has questioned

the role of type A behavior in promoting the accentuated

stress response. Kahn and co-workers studied a group of

patients undergoing coronary artery bypass grafting by as-

sessing them preoperatively on a type A personality scale.
38

The patients were then studied under general anesthesia,

when psychological mechanisms were presumed to be quies-

cent. A significant correlation was found between the intra-

operative rise in blood pressure and the severity of the type A
score, suggesting that the behavior may simply be a marker

for an abnormal autonomic hyperreactivity, and not the pri-

mary pathologic process. Similarly, although much has been

made recently of the /3-endorphin release with exercise re-

sulting in euphoric “highs,” quantitation and physiologic

correlation have not yet substantiated these theories. 39 40

Recent evidence has been obtained on the effects of exer-

cise on the first two risk factors, age and sex, both seemingly

unalterable as mediators of coronary artery disease. While it

is true that we cannot alter our chronologic age, there are

data to suggest that exercise retards what is considered the

normal physiologic process of aging, as characterized by a

progressive loss of functional reserve. Aerobic capacity

(MVCK) is one measure of that reserve and declines at only

half the rate in active persons as in their sedentary counter-

parts.
41

Plotted on an extrapolated graph with coexisting

disease excluded, this difference would result in a physically

active group living an average of ten years longer than an

inactive group. 42 Because coronary artery disease is an age-

related disorder, there may be some merit to this approach.

In fact, epidemiologic evidence has suggested an association

between activity and longevity, even independent of coro-

nary mortality.
43 44

Sex differences in the incidence of coronary artery dis-

ease have remained a puzzle since it was first noted that most

women are spared the disease until menopause. Attempts at

using this apparent female sexual difference by supple-

menting estrogen hormones did not beneficially alter the

disease in women and disastrously accelerated it in men. 45

Conversely, the adverse effects of androgen use in male

body builders resulting in an accelerated occurrence of coro-

nary artery disease has been observed for some time; it now
appears that androgens cause detrimental alterations in the

blood lipid profile.
25 Wheeler and colleagues, in a recent

study that offers a perspective on the puzzle, found a group

of male runners to have significantly lower testosterone and

prolactin levels compared with sedentary controls.
46 Though

all levels were within the physiologic range, these results

suggest that it may not be how “female” one is for protec-

tion, but how “male” one is as a risk for coronary artery

disease.

The effects of exercise on a variety of events thought

possibly to contribute to coronary artery disease have also

been examined, even though these effects have not been
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TABLE 2 —Summary of 61 Epidemiologic Studies Correlating

Physical Activity With Decreased Coronary Artery Disease
*

Year Type of Study

Correlation

(+) (-)

1953-1972 . . . Retrospective/prevalence 11 4

Prospective 5 5

1973-1977 . . . Retrospective/prevalance 8 8

Prospective 7 2

1978-1985 . . . Retrospective/prevalence 8 0

Prospective 3 0

Total

+ = beneficial association, - = no association

’From Leon
,

7 Leon and Blackburn55 and Froelicher and Oberman .

56

42 19

formally identified as risk factors. Defective thrombolytic

tendencies have often been accused of playing a role in the

pathophysiology of the disease, and many studies have tried

to convincingly associate exercise with enhanced fibrinoly-

sis.
4748 Although exercise does appear to produce imme-

diate, transient rises in fibrinolysis in some groups, 49 no

conclusive data from long-term studies are available, and

persistent correlative difficulties between in vitro measures

of fibrinolysis and in vivo thrombolytic states have compli-

cated the issue. Similar conclusions can be made about the

studies relating exercise to platelet function. 50

Neuroendocrine effects of exercise and the concept of

physical activity as a natural “antiarrhythmic” is a final area

to consider. An ongoing exercise program does appear to alter

sympathetic nervous system activity, and exercise has re-

cently been shown to produce down-regulation of lymphocyte

/3-receptors in humans. 51
Results of studies in animals suggest

that exercise may decrease ventricular arrhythmias and in-

crease the ventricular fibrillation threshold. 52 Despite these

findings, however, no conclusive clinical data are available;

thus, whether or not exercise serves to decrease arrhythmias

in humans remains speculative.

In a summary of the risk factor assessment, an editorial

note is warranted. From inspection of the table, it is clear that

while exercise tends to be beneficial in reducing many of the

risk factors, proof of an independent association between an

individual risk factor and exercise is often difficult to obtain.

From the perspective of coronary artery disease, however, it

is probably not so important to ask whether exercise alters a

particular risk factor independent of others, as we know many
to be intimately interrelated. It is more important to ask

whether exercise overall improves the cardiovascular risk

profile. The weight of the evidence suggests that it does.

Epidemiologic Evidence

Does exercise alter the development of coronary artery

disease, either through modifying risk factors or other mecha-

nisms? This question necessitates an epidemiologic answer,

and therefore a word of caution is necessary. Characterized as

an area with many opinions and few facts, the studies on

physical activity and coronary artery disease amply illustrate

the pitfalls common to epidemiologic investigation. Preselec-

tion bias and lack of proof of causality are serious problems

that even current methodology has not overcome. The few

attempts at prospective, randomized trials to settle the issue

were plagued by overwhelming attrition rates in the exercise

groups and prohibitive costs necessary for the number of

patients needed to achieve meaningful results.
53 54 Given a set

of imperfect data, what conclusions can be drawn?

The results of 61 epidemiologic population studies exam-

ining the relationship between physical activity and coronary

artery disease have been reported in the literature.
7 - 55 56 To

provide an overview, they are drawn up in Table 2, divided

into groups of retrospective/prevalence and prospective

studies over three time spans against a grid of “positive” for

beneficial association and “negative” for no association.

Note that in each time period, the pluses have held the advan-

tage. Similarly, as epidemiologic and statistical methods

have improved over time and more long-term follow-up re-

sults become available, the beneficial correlation has strength-

ened. In the final period of 1978-1985, all such studies re-

ported a beneficial association.

Selective review of the more recent, large, prospective,

well-controlled trials that represent the best work in this area

indicates that the incidence of myocardial infarction and coro-

nary mortality in physically active populations is consistently

decreased in a small but significant way. 57 "61
Inactivity ap-

pears to be an independent risk factor60 of less strength than

hypertension, hyperlipidemia or smoking. 57 The correlation

is strongest in ethnically and culturally homogeneous popula-

tions,
60 - 61 suggesting a mediation of exercise effect through

other factors, possibly inherent. Some studies suggest that as

little as an extra 100 kcal expended per day (taking the stairs

instead of the elevators) may provide benefit
57 and that the

beneficial effects may be on a continuum, with conditioning in

athletics that uses an extra 2,000 kcal per week (jogging about

ten miles per week) perhaps conveying the most protection. 58

Similarly, the activity should be carried out year-round,

rather than seasonally, to be of benefit.
62

Adverse Cardiac Effects

Given the above conclusions, should we be recommending

exercise to a country full of overweight, out-of-shape patients

with clinically silent coronary artery disease? The ancients

knew that too much of.a good thing could be deleterious, and

Hippocrates himself wrote that no one was in a riskier state of

health than athletes. It should be remembered that the mara-

thon race of 26-odd miles (42+ km) so popular today com-

memorates the efforts of a soldier who ran from the plains of

Marathon to the city of Athens to announce the defeat of the

invading Persians, and that upon arrival and after delivering

his key message, he keeled over of sudden death.

More recent reports of adverse effects of exercise have

similarly questioned the role of strenuous activity in coronary

death; yet only very recently has any evidence above the level

of opinionated case reports been available. Thompson and

associates were able to calculate a jogging-related death rate

per year of 1 per 7,620 joggers from their careful survey of

cases of sudden cardiac deaths in Rhode Island.
63 Although

low, this rate was seven times the rate in the sedentary popula-

tion. Siscovick and co-workers, in a large retrospective re-

view, were able to show that while vigorous exercise did

slightly raise the risk of primary cardiac arrest transiently

during the activity, the overall risk of cardiac-related sudden

death was lowered 40% in the vigorously active group.
64

Those most at risk for exercise-related death were men who
had had low levels of activity before the vigorous exertion.
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In Table 3 these issues are placed into even greater per-

spective by comparing these rates to the risks of living that

most people encounter everyday. Note that driving a car to

work everyday places one at much greater risk of death than

putting on running shoes and jogging there. Similarly, the

risk of death related to all levels of physical activity, from

gardeners to marathon runners, is comparable to the risk of

iatrogenic death due to medication and medical procedures.

Thus, exercise as a treatment may have a risk-benefit mor-

tality ratio similar to many of our commonly accepted medical

therapies.

It seems that physical activity is beneficial and safe for

most people. How do we identify those few persons at risk for

adverse cardiac events? The American College of Sports

Medicine has recommended that all persons older than 35

years wishing to engage in vigorous physical activity should

obtain an exercise treadmill test with electrocardiographic

monitoring as a screening procedure. Although their age cut-

offs vary, various other medical groups have proposed the

same measures. Given our current knowledge of the poor

sensitivity and specificity of this test in asymptomatic popula-

tions,
65

it has been estimated that somewhere between 2,000

and 13,000 exercise treadmill tests would need to be carried

out to find one possible victim, 63 meanwhile falsely reas-

suring those who might otherwise have been more attentive to

cardiac warning symptoms. Of interest, polls show that the

majority of practicing physicians are not doing preexercise

treadmill tests despite these official warning statements. 66

Most cases of sudden death during exercise appear to have

been preceded by prodromal warning symptoms. 67 '69 Even

Jim Fixx before his death was reported to have described a

recent tightness in his throat while jogging (San Francisco

Chronicle, July 16, 1984, p 5C). Thus, a careful history,

physical examination and tailored exercise prescription, in-

cluding detailed instructions in cardiac warning symptoms,

could do more toward preventing these deaths than unreliable

assurances from a test. Exercise testing may play a role in the

evaluation of asymptomatic candidates at high risk for coro-

nary artery disease, and it certainly plays an important part in

the evaluation of symptomatic patients known to have coro-

nary artery disease.

Conclusions and Recommendations
On the basis of the evidence available, the following con-

clusions and recommendations seem valid and appropriate.

• Exercise improves overall cardiovascular risk profile.

It is clear that physically active persons have better risk pro-

files and less coronary artery disease. While it is not proved

that exercise in sedentary groups will beneficially alter these

profiles, particularly when an individual risk factor is exam-

ined independently, the balance of evidence suggests that it

may. Exercise should not be a substitute for definitive medical

therapy in appropriate cases but can be used as an adjunct in

controlling blood pressure, hyperlipidemia and diabetes and

in reducing weight and psychological tension.

• Physical activity lowers the incidence and mortality of
coronary artery disease. The balance of epidemiologic evi-

dence supports a small but significant effect. While we should

advise patients and the public on this fact, it should not divert

attention from more potent risk factors such as hypertension,

hyperlipidemia and smoking. Exercise should serve as part of

an overall healthy life-style that includes paying attention to

TABLE 3 —Comparative Death Rates

Cause of Death Rate per 100.000 Persons

Per Hour

CAD, in sedentary population* 0.18

CAD, in physically active population* 0.04

CAD, in physically active population

during activity* 0.21

Per Year

CAD, during physical activity, overall* 5.5

CAD, during joggingf 13.1

Motor vehicle accidents! 24.3

Complications of medication and

medical procedures! 2.4

CAD = coronary artery disease

•From Siscovick et al.
64

tFrom Thompson et al.
63

JFrom US Bureau ot the Census, 1982-1983. 70

diet and body weight, avoiding tobacco and receiving appro-

priate medical care.

• A low level of activity can have a significant effect.

Beneficial effects may result from as little as 100 extra kcal

expended per day, and people of all ages should be encour-

aged to increase their activities of daily living, such as

walking, climbing stairs, doing yard work and the like.

• Strenuous activity may be even more beneficial. This

level of activity can be accomplished by jogging, for ex-

ample, about 16 km (10 miles) per week. While the risk of

sudden death is transiently increased during strenuous ac-

tivity, the overall risk of death from coronary artery disease is

significantly lowered. Persons able and willing to engage in

such activity should be encouraged to do so, with emphasis on

the importance of a rational training program that includes

gradual buildup of the activity level, followed by sustained,

regular activity.

• Exercise, overall, tnay have a risk-benefit mortality

ratio similar to other medical therapies.

• Both aerobic and nonaerobic activity can confer benefi-

cial coronary’ artery effects. We should be prescribing exer-

cise to our patients, just as we prescribe probably less

efficacious and potentially more toxic therapies everyday.

Strenuous aerobic exercise is an impractical goal for most

Americans, primarily due to a lack of motivation to maintain

it. Conversely, nonaerobic activities such as weight-training

do not seem to warrant their unfavorable medical reputation,

except in patients with known coronary artery disease, where

they may precipitate myocardial ischemia. Both patients and

the public should be encouraged to pursue recreational activi-

ties that they are most likely to maintain on a long-term basis;

if it is “physical” and somewhat “active,” it will probably be

beneficial.

• Preexercise treadmill testing should not be done rou-

tinely on asymptomatic persons, regardless ofage. The test is

unreliable in this population and could produce harm by pro-

viding false reassurance. A thorough history and physical

examination, prescribing a tailored, graded exercise regimen

and instructing on recognizing cardiac symptoms are prob-

ably more important and effective. Exercise testing may play

a role in the evaluation of patients at high risk and is certainly

indicated in patients with suggestive symptoms or known to

have coronary artery disease.
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While an impressive number of Americans have increased

their physical activity levels in the past 20 years, they remain

a select segment of the population, motivated primarily by

other than health concerns. For exercise to serve as a public

health preventive measure for all members of society, we
must support further investigation and adopt policies to moti-

vate and educate both lay and medical communities.

Thus, we see that many of the common perceptions held

throughout history regarding the beneficial aspects of exercise

are, indeed, correct. Addison in the 17th century probably

expressed it best when he stated, “exercise ferments the hu-

mours” (diabetes mellitus, neuroendocrine effects), “casts

them into their proper channels” (enhances fibrinolysis, lipid

effects), “throws off redundancies” (obesity, hypertension

and smoking) “and helps nature in those secret distributions”

(aging process, hormonal balance) “without which the body

cannot subsist in its vigour” (physical inactivity effect), “nor

the soul act with cheerfulness” (psychological effects).
4
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Medical Practice Question

EDITOR'S NOTE; From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpretedas directives, instructions orpolicy statements.

Chorionic Villus Biopsy

QUESTION:

Is chorionic villus biopsy considered accepted medicalpractice or is it investigational ?

OPINION:

In the opinion of the Scientific Advisory Panel on Obstetrics and Gynecology, chorionic

villus biopsy for the prenatal diagnosis of genetic disorders and potential birth defects is

considered investigational. Considered by many researchers to be a promising alternative to

amniocentesis, this new technique permits a small amount of fetal tissue to be collected

before the 12th week of gestation. The material is then subjected to a series of chromosomal

and biochemical tests that can detect a wide variety of genetic defects.

Chorionic villus biopsy offers some attractive advantages over amniocentesis. It can be

done in the first trimester of pregnancy, the preliminary test results can be obtained almost

immediately and early detection allows termination of an abnormal pregnancy when the

maternal risk is lower than it is at 18 or 19 weeks, the usual time for termination following

amniocentesis. Further, early detection may allow treatment of potential problems in utero,

such as phenylketonuria.

These desirable features, however, are offset by a number of unanswered questions

regarding the procedure’s safety (for mother and fetus), its efficacy and scientific reliability.

It is also noteworthy that chorionic villus biopsy cannot detect all of the same problems as

amniocentesis, such as neural tube defects, environmentally-induced malformations and

other late developing problems. And it may detect apparent defects that never appear in

livebom infants.

Further clinical investigation is required to document the safety and diagnostic accuracy

of chorionic villus biopsy before it can be considered accepted medical practice.
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Nuclear Medicine
The Scientific Board of the California Medical Association presents the following inventory of items of progress in

nuclear medicine. Each item, in the judgment of a panel of knowledgeable physicians, has recently become reasonably

firmly established, both as to scientific fact and important clinical significance. The items are presented in simple

epitome and an authoritative reference, both to the item itself and to the subject as a whole, is generally given for those

who may be unfamiliar with a particular item. The purpose is to assist busy practitioners, students, research workers or

scholars to stay abreast of these items of progress in nuclear medicine that have recently achieved a substantial degree

of authoritative acceptance, whether in their own field of special interest or another.

The items of progress listed below were selected by the Advisory Panel to the Section on Nuclear Medicine of the

California Medical Association and the summaries were prepared under its direction.

Reprint requests to Division of Scientific and Educational Activities,

California Medical Association, PO Box 7690, San Francisco, CA 94120-7690

Radionuclide Scrotal Imaging

A relatively abrupt onset of painful swelling of the scrotal

contents is commonly caused by either torsion of the sper-

matic cord or epididymo-orchitis. Torsion requires prompt

restoration of blood flow, usually by surgical means, to sal-

vage the compromised testis. Bilateral orchiopexy is also

indicated to provide anchorage of the testes to the scrotum.

Epididymo-orchitis usually responds to antibiotic therapy.

The surgical salvage rate of about 50% in torsion depends

greatly on the degree of ischemia and the time elapsed be-

tween onset and correction of the ischemia.

Radionuclide scrotal imaging provides a rapid cost-effec-

tive means of accurately distinguishing between an essentially

avascular process, such as spermatic cord torsion, and a hy-

peremic process such as epididymo-orchitis. In several com-

bined series, the sensitivity of properly done radionuclide

scrotal imaging for detecting acute spermatic cord torsion is

93% or greater, which exceeds clinical sensitivity. Most

likely to be missed by this technique are torsion in the new-

born period and so-called missed torsion in which prolonged

ischemia of more than 24 hours' duration has provoked hy-

peremia in the surrounding scrotum. In most cases, the testis

undergoes infarction.

Other processes such as hydrocele, hernia, hematoma and

testicular necrosis from a variety of causes appear avascular

and can mimic the appearance of spermatic cord torsion.

Nevertheless, the specificity of the technique is also high,

enabling the diagnosis of torsion of the spermatic cord to be

excluded in 93% of other conditions. This spares a patient an

unnecessary surgical procedure and expense. The technique is

less useful for distinguishing causes of nonacute scrotal

masses that may be better sorted out by methods, such as

ultrasonography, which characterize tissue densities.

Radionuclide scrotal imaging commonly shows ischemia

of the involved testis in men with infertility due to varicocele.

Another approach, that of imaging of the blood pool of the

scrotal contents with the patient’s erythrocytes labeled with

technetium 99m, has proved more useful in identifying the

varicocele itself. In some cases this technique will define

subclinical varicoceles. A similar approach has been used

with good results to separate impotence due to vascular insuf-

ficiency from other causes.
FRED S. MISHKIN. MD
Los Angeles
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Multiple-Gated Equilibrium Radionuclide
Ventriculography to Assess Heart
Function

Multiple-gated equilibrium radionuclide ventriculo-

graphy is a relatively noninvasive method for evaluating

global and regional right and left ventricular function. Eryth-

rocytes are labeled with technetium 99m. A patient’s electro-

cardiogram is recorded while labeled blood in the right and

left ventricles is imaged in at least three projections—such as

anterior, 30° to 40° left anterior oblique and left lateral-

using a standard gamma scintillation camera. The cardiac

cycle is divided into 16 to 32 equal time frames which are

displayed in a movie format. Left ventricular ejection frac-

tions are calculated from the left anterior oblique view and

correlate well with those by contrast ventriculography. Addi-

tional indices obtained with this technique include left ventric-
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ular volumes, indices of systolic function, such as first-third

ejection fraction and average or peak ejection rate, indices of

diastolic function, such as peak filling rate and the time to

peak filling rate, and the temporal sequence of ventricular

wall motion by phase analysis, which aids in assessing asyn-

chrony of wall motion and of conduction abnormalities. Right

ventricular function can be assessed most accurately by gated

imaging of a radionuclide bolus transit through the right side

of the heart.

This test provides useful information in a variety of clin-

ical situations. Evaluation of right ventricular function at rest

is helpful in patients with diseases such as right ventricular

infarction, obstructive lung disease, pulmonary hyperten-

sion, right-sided valvular heart disease and congenital anoma-

lies. Evaluation of global and regional left ventricular

function at rest can provide baseline information in patients

with cardiomyopathies and valvular and congenital disease,

and aids in monitoring results of surgical procedures and of

intravenously given drugs, including the cardiotoxic effects of

chemotherapeutic agents, such as doxorubicin (adriamycin)

hydrochloride. In addition, prognostic information can be

obtained in patients with acute myocardial infarction. Detec-

tion of tricuspid regurgitation and of anatomic abnormalities

such as true or false left ventricular aneurysm, left ventricular

thrombus, atrial myxoma and aortic coarctation is also pos-

sible.

Comparison of left ventricular function at rest and during

upright or supine bicycle exercise is highly sensitive in diag-

nosing significant coronary artery disease, enables evaluation

of functional reserve in myocardial and valvular disease and

may aid in optimum timing of surgical intervention in patients

with valvular disease. The response to exercise in men is

considered abnormal if any or all of the following occur: the

global ejection fraction increases less than 0.05 ejection frac-

tion units, end-systolic volumes increase or fail to decrease or

there are new wall motion abnormalities. Healthy women
may respond to exercise without the ejection fraction in-

creasing due to an increase in end-diastolic counts. Therefore,

an abnormal response would consist of no change or a de-

crease in ejection fraction.

Exercise equilibrium radionuclide ventriculography is es-

pecially useful for detecting coronary artery disease; the sen-

sitivity approaches 90%, although the specificity is only

about 60% . This test is most helpful diagnostically in patients

with a moderate probability of disease. In this patient popula-

tion, an abnormal response makes the presence of coronary

artery disease highly likely, whereas a normal response

lowers the likelihood of significant disease. Therefore,

normal results of an exercise test may lessen the need for

proceeding immediately with invasive techniques such as cor-

onary arteriography. Finally, the pattern of response to

graded exercise aids in estimating the extent and severity of

coronary artery disease. In summary, this relatively noninva-

sive radionuclide test is easy to do and provides highly useful

diagnostic and prognostic information.

MALEAH GROVER-McKAY, MD
HEINRICH R. SCHELBERT, MD
Los Angeles
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Leukocyte Imaging for Detecting Acute
Inflammatory Processes

Indium 1 1 1-labeled leukocytes are widely used to diag-

nose acute inflammatory processes. Since its introduction

nearly a decade ago, leukocyte scintigraphy has proved to be

sensitive, specific and technically feasible for most nuclear

medicine departments. In the past three years the indications,

potential pitfalls and optimization of the study have been

more clearly defined.

Leukocyte imaging has proved most effective in cases of

acute inflammatory processes and abscesses (less than two to

three weeks), inflammatory bowel disease and vascular graft

infections and in patients postoperatively; it also appears effi-

cacious in patients with acute osteomyelitis. A complemen-

tary rather than a primary role is suggested in renal, central

nervous system, pulmonary and orthopedic diseases. Radio-

active gallium is still recommended for chronic processes and

computed tomography and ultrasonography in patients with

localizing signs.

Pitfalls of the study include a reduced sensitivity in the

first four to six hours after reinjection of labeled cells, demon-

strated uptake in noninfected foci—such as recent hema-

tomas, rarely in metastases and diffuse “inflammation”

—

investigational new drug status and the technical expertise

necessary to label the leukocytes.

Alternative agents do not yet appear to offer significant

advantages over oxine '"In, although recent work has been

reported with tropolonate "'In and chloride "'In. Prospects

do appear encouraging for the development of an agent that

will solve some of the major problems of labeled leuko-

cytes—that is, kit preparation for rapid patient labeling, a

drug that is noninvestigational and reliable results in hours

rather than the next day. Studies are also in progress to assess

the use of single-photon emission computed tomography to

enhance diagnostic accuracy.

MICHAEL s. KIPPER, MD
Vista, California
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Evaluation of Gastric Emptying Rates

Abnormal rates of gastric emptying, whether due to

structural or to functional abnormalities, are particularly well

suited for evaluation by nuclear medicine. It is often desirable

to document, and if possible, quantify such abnormalities

objectively because clinical complaints such as fullness may
be hard to assess.

Gastric emptying mechanisms and rates differ for liquids

and solids. Further, rates of liquid and solid emptying are

related to the nature and amounts of materials consumed.

Various tests have been used over the years to assess gastric

emptying rates. For liquids, the saline load test is often used,

which requires a nasogastric tube. Barium x-ray studies can
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be done using liquid either alone or in combination with

“barium hamburger" patties; these require serial abdominal

radiographic films (normally for six hours after the solid

barium hamburger consumption)

.

More palatable, comfortable and physiologic studies

using natural foods can be done with nuclear studies. The key

to the nuclear medicine techniques is to affix a radiotracer to

either a liquid or a solid material for assessing and accurately

quantitating rates of emptying. The radiotracers are used in

minute quantities and never affect the taste of the food. The

solid phase of the study is usually applied by tagging scram-

bled egg for consumption as an omelet sandwich. For the

liquid phase, 300 ml of a tagged liquid, such as orange juice,

is used. The radiolabels have been found to be stable in vitro

and in vivo. Liquid and solid meal studies can be done simul-

taneously by using two different radioisotopes. After the pa-

tient consumes the meal, sequential acquisitions are made

with a gamma camera and stored in a computer. Regions of

interest are then drawn around the stomach only. Counts from

this area are obtained for each sequential accumulation and a

graph of the counts versus time is drawn and can be extrapo-

lated. The decreasing counts with time represent the rate of

gastric emptying. The liquid study alone takes about 20 min-

utes of acquisition, while the solid or combined study is usu-

ally extended out to 90 minutes.

The normal time to empty half of each tagged material

consumed (T Vz) is about 10 minutes for the liquid phase and

60 to 90 minutes for the omelet sandwich . An accelerated T Vz

reflects an abnormality such as a dumping syndrome. Con-

versely, a prolonged TVz reflects one of the several disorders

associated with abnormal gastric retention.

Repeat studies are often helpful in evaluating the efficacy

of therapy, such as a surgical procedure or the use of metoclo-

pramide hydrochloride.

The nuclear studies described are physiologic and palat-

able. The amount of irradiation is less than in a barium ham-

burger meal and the study is more comfortable than a saline

load test. A major advantage is the ability to provide more

elaborate quantitative data; furthermore, unpalatabi 1 ity can,

in itself, produce misleading results.

PHILIP BRAUNSTEIN. MD
ROBERT L. BRIDGES. MD
Orange, California
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Thyroid Cancer—Treatment Phase
Although most thyroid adenocarcinomas can be re-

moved surgically, there is often uncertainty as to the com-

pleteness of the resection and the presence of local or distant

metastases. For more than 35 years, radioiodine (iodine 131)

has been used as adjunctive therapy in tumors that are of the

differentiated cell type— papillary and follicular adenocarci-

nomas. It is the objective of radioiodine treatment to destroy

all thyroid cancer tissue. The ability of residual or metastatic

thyroid cancer to concentrate radioiodine is directly related to

the serum thyroid stimulating hormone (TSH) concentration.

Optimally, serum TSH levels should exceed 40 per ml. In

the rare instances when TSH levels do not rise, exogenous

bovine TSH may need to be given. Once adequate tumor

uptake has been assured by radioiodine imaging studies, most

nuclear medicine therapists recommend administering a fixed,

amount of radioiodine that varies from 100 to 200 mCi, de-

pending on the extent of tumor distribution.

Following total thyroid cancer ablation, radioiodine im-

aging is ordinarily done at yearly intervals for three years and

biennially thereafter for a minimum of ten years. If there is

tumor recurrence, the patient is re-treated.

Whole-body imaging with radioiodine has been consid-

ered the most sensitive means of detecting recurrent disease.

It is a formidable procedure, however, requiring withdrawal

of thyroid hormone replacement therapy and periods of symp-

tomatic hypothyroidism. Recent reports suggest that the de-

termination of the serum thyroglobulin level may be as

sensitive in detecting recurrent thyroid cancer as radioiodine

imaging and may supplement or even replace it. Because most

thyroid adenocarcinomas secrete thyroglobulin, a signifi-

cantly elevated level in a patient receiving thyroid hormone

replacement is a clear indication for radioiodine imaging.

Low levels appear to exclude the presence of recurrent thy-

roid carcinoma. Patients who have borderline elevations of

serum thyroglobulin should be restudied with radioiodine

after withdrawal of thyroid hormone. At the present time, the

measurement of thyroglobulin levels is best considered com-

plementary to radioiodine imaging in the management of thy-

roid cancer patients.

Despite 35 years of experience, the therapeutic efficacy of

radioiodine in the management of thyroid adenocarcinoma

remains controversial. A number of reports have appeared in

recent years, however, that indicate increased survival and

decreased tumor recurrence in patients who have received

radioiodine therapy. The most favorable results have been

obtained in patients with cervical or mediastinal lymph node

involvement and thyroid bed residuals. Results have been less

rewarding in patients with surgically unresectable tumor and

gross residual disease and in patients with skeletal involve-

ment. Accordingly, in some patients, limited or no thera-

peutic benefit is obtained with radioiodine therapy, whereas

in others, large disseminated tumor masses disappear and no

evidence of recurrence of tumor tissue can be shown after 20

years of follow-up. In view of this variability in response, it is

important that radioiodine therapy be used judiciously in the

appropriate clinical situation and for the histologic type of

tumor that can be expected to be clinically responsive.
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Radionuclide Diagnosis of Varicocele in

Infertility

Infertility has been reported to occur in as many as 15%
of the normal population, and male infertility has been cited

as the major cause in 30% to 50% of childless marriages.
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Within this group of subfertile men. a scrotal varicocele

has been identified as a well-established cause of decreased

testicular function. It is also the most common surgically

correctable cause of subfertility in men. While present in

about 15% of the normal male population, the incidence is

much higher (30% to 40%) in subfertile men. and surgical

correction is associated with improvement in fertility in a

large number of such patients.

Anatomically, a varicocele is caused by unimpeded retro-

grade venous flow in the internal spermatic vein, with subse-

quent dilatation of the pampiniform plexus. It is frequently

associated with incompetence of the venous valves of the

spermatic vein. It occurs on the leftside in about 85% of cases

and is occasionally bilateral, but rarely right-sided only.

The specific cause of abnormal testicular function in asso-

ciation with a varicocele is not established. It is most often felt

to reflect a disturbance in the temperature regulation and an

increase in scrotal temperature, but it may be due to retro-

grade flow of adrenal metabolites and renal hormones through

the renal vein into the spermatic vein, affecting spermatogen-

esis. Collateral circulation connecting the venous system of

the right and left testes would account for a bilateral effect

from a unilateral abnormality.

A varicocele is frequently diagnosed by manual examina-

tion alone, based on palpability of the dilated pampiniform

plexus (frequently during a Valsalva’s maneuver), possibly in

association with a decrease in the size of the ipsilateral testis.

Physical examination, however, is not specific or highly sen-

sitive. Semen analysis may show nonspecific abnormalities,

including a “stress pattern." with abnormal sperm forms and

decreased motility. The Doppler stethoscope and ultrasono-

graphy may assist in making the diagnosis but are likewise

nonspecific. Venography is frequently diagnostic, but is inva-

sive and often difficult to do.

The radionuclide demonstration of a varix is accom-

plished by labeling a patient’s erythrocytes with technetium

Tc 99m pertechnetate, the same agent used in routine cardiac

imaging (gated cineangiography). The patient’s cells are la-

beled by an in vivo technique with two peripheral venous

injections. A radionuclide perfusion study is done at the time

of injection of the isotope to evaluate for evidence of certain

disorders, particularly for hyperemia, which would indicate

an inflammatory condition.

The scrotal “blood pool” is statically imaged within min-

utes after injection, with the imaging done anteriorly and with

the use of median raphe markers and upright (standing) and

Valsalva’s maneuvers as provocative measures.

Because the testicles are relatively hypovascular organs,

the diagnosis of a varicocele depends on showing increased

blood pool activity surrounding the left testis relative to the

right. Additionally, regions of interest are developed by com-
puter over each hemiscrotum to quantitate scrotal vascularity.

A difference (left versus right) of greater than 10% to 15% is

considered significant. Quantitative analysis may be imprac-

tical in the approximately 15% of bilateral varices, however,

and visual analysis occasionally difficult if symmetry is

present.

In clinical experience, the radionuclide examination has

better sensitivity when compared with clinical suspicion

alone. It may also confirm suspected but unproved varix for-

mation or the presence of bilateral varices. The test represents

an improvement in the detection and diagnosis of varicocele

formation and offers a noninvasive, risk-free and cost-effec-

tive approach to diagnosis in subfertile men.

CRAIG D WEINER. MD
Carmichael

, California
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Preoperative Scintigraphic Location of

Parathyroid Tumors
Parathyroid scintigraphy has recently been reevaluated

after the appearance of reports from Italy on the use of techne-

tium 99m and thallium 201 for locating parathyroid ade-

nomas. Hyperparathyroidism is a common clinical problem

and operative localization of such tumors is sometimes diffi-

cult, with 5% to 10% of operations failing to localize a para-

thyroid tumor. It would be desirable then to identify their

location preoperatively if a simple, noninvasive technique

were available.

The technique initially reported was modified such that 2

to 3 mCi of thallium 201 is first administered, followed by 5 to

10 mCi of technetium Tc 99m pertechnetate. The patient is

imaged over the thyroid-parathyroid region and the data com-

puter acquired. Color images are generated using a special

computer-comparison technique. Both analog and computer-

processed color images can be used for localization.

As previously reported, single parathyroid adenomas

were successfully localized preoperatively in 88% of patients

without a previous parathyroid operation and in 86% of those

with adenomas not located at a previous surgical procedure.

In all, 83% of glands with secondary hyperplasia, 66% with

primary hyperplasia and one patient with carcinoma were

detected. Both published analog methods and color-compar-

ison dual-isotope scintigraphy exceed the reported sensitivi-

ties of either ultrasonography or computed tomography.

Using the color-comparison method, 87% of ectopic parathy-

roid tumors are successfully localized and patients with

forearm transplants can also be evaluated. Modest goiters do

not interfere and normal or suppressed parathyroid glands are

not seen.

The benefits of dual-isotope localization techniques in-

clude the following: aid in differentiating preoperatively be-

tween hyperplasia and adenoma, shortened surgical time (and

dissection), which ultimately lowers operative costs, and

ability to evaluate cases in which a previous operation has

failed to locate the parathyroid abnormality. Published studies

strongly support the use of preoperative localization of para-

thyroid tumors by nuclear scintigraphy.

MICHAEL C.C. LING. MD
MICHAEL D. OKERLUND. MD
San Francisco
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Ureteral Reflux and Residual
Volumes—Minimizing Irradiation

Vesicoureteral reflux in childhood has been clearly

implicated as a cause of significant injury to the kidney. Re-

flux nephropathy is a complex issue and concerns both renal

infection and direct renal injury caused by penetration of urine

into the renal pyramid. Traditionally, children presenting

with a urinary tract infection have been evaluated by intrave-

nous urography and contrast cystography. Present methods of

evaluation in many centers consist of an ultrasonogram of the

kidneys with a radionuclide cystogram in female patients but

a conventional contrast cystourethrogram in male patients. In

either sex, cystography is done at about seven to ten days

following antibiotic therapy, as it is likely that during the

acute phase of an infectious process there may be sufficient

bladder wall edema to prevent detection of clinically signifi-

cant reflux.

Regardless of the method of initial evaluation, the radio-

nuclide cystogram is the method of choice for sequential eval-

uation. The technique has been well described and it is simple

to do. A small feeding catheter is aseptically inserted into the

urinary bladder via the urethra. About 100 ml of sterile 0.1

normal saline is instilled into the bladder. A 250-/rCi dose of

technetium Tc 99m sulfur colloid is administered via intrave-

nous tubing. The patient's bladder is then slowly filled to the

point of spontaneous voiding. Continuous posterior renal

scintiphotos and computer data that include the dome of the

urinary bladder are obtained sequentially. A technique for

indirect radionuclide cystography has been described; al-

though it may be more physiologic, most observers feel that

there is a substantial risk of missing clinically significant

reflux using this method.

Following voiding, the residual urinary tract volume may
be calculated. This is a simple measurement based on pre-

voiding and postvoiding urinary tract counts and the volume

of urine voided. The amount of residual bladder volume has

much less consequence than that retained in the entire col-

lecting system, which should be determined when one calcu-

lates these values.

Although difficult to document, many observers feel that

the radionuclide cystogram is more sensitive for detecting

clinically significant reflux than the conventional contrast

cystogram. This relates to the continuous monitoring and the

greater ease of detection of small amounts of complete (to the

level of the renal pelvis) reflux. The single most consequential

aspect of the difference between radiographic contrast and

radionuclide cystography is the radiation dose. A typical 30-

minute radionuclide cystogram delivers about 30 mrads to the

bladder wall, less than 3 mrads to the male gonads and about 2

to 3 mrads to the ovaries. These figures represent about

I /100th of the radiation-delivered dose from a well-done ra-

diographic contrast cystogram

.

JOHN MILLER. MD
Los Angeles
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Bone Scintigraphy—No Diagnostic Equal

Despite major advances in computed tomography and nu-

clear magnetic resonance, bone scintigraphy remains the most

sensitive and the most practical whole-body screening proce-

dure for skeletal involvement with malignancy. For proper

cost-effectiveness, however, bone scanning should be used

routinely only to evaluate those malignant disorders with a

substantial likelihood of skeletal dissemination. With the

probability of bone scan positivity at diagnosis indicated in

parentheses, these tumors include stages III and IV rhabdo-

myosarcoma (56%), neuroblastoma (51%), prostatic carci-

noma (31.8%), Hodgkin's disease (27%), stage III breast

carcinoma (22.5%) and all other lymphomas (14%). Cancers

not warranting routine bone scintigraphy at diagnosis include

bladder carcinoma (5% to 15%), cervical carcinoma (0% to

10%), asymptomatic bronchogenic carcinoma (6% to 8%),
ovarian carcinoma (0% to 8%). uterine carcinoma (0% to

4%). head and neck cancer ( 1 %) and stages I and II malignant

melanoma (0% to 1%). In stages I and II breast carcinoma

(2% to 6%), annual bone scans are appropriate to follow the

disease because of the high probability of skeletal involve-

ment at recurrence (7% to 58%).

Although 37% of bone scans are positive at diagnosis in

patients with multiple myeloma, skeletal radiography is

clearly superior in sensitivity. In all patients with malig-

nancy. bone scintigraphy is appropriate to evaluate musculo-

skeletal pain or an elevated serum alkaline phosphatase level.

In primary bone cancer, the bone scan can effectively show

the extent of the primary lesion, spread to distal skeletal sites

( 1 1 % to 45 % ) and calcified soft tissue metastases.

Among benign skeletal processes, the bone scan is useful

to evaluate symptomatic osteoid osteoma (including surgical

location), fibrous dysplasia, brown tumors and aneurysmal

bone cysts. Its high sensitivity for acute osteomyelitis in

adults (90% to 95%) can be equaled in children by the use of

the three-phase bone scan. Combined with gallium 67 or

indium 1 I 1 -granulocyte scintigraphy, it is effective in as-

sessing chronic osteomyelitis and in differentiating loosening

from infection in joint prostheses. Subradiographic fractures,

especially stress fractures, are best identified by bone scintig-

raphy. Paget's disease produces intensely positive labeling on

a bone scan, so that bone scintigraphy is useful in evaluating

the extent of pagetic skeletal involvement, including mono-

stotic versus polyostotic Paget’s disease and. to a lesser ex-

tent. in monitoring response to therapy or progression of

disease. Temporomandibular joint disease is detected with

94% sensitivity by single photon emission computed tomog-

raphy. The evolution of avascular necrosis (and other types of

bone infarction) is well delineated by serial bone scans. Al-

though the bone scan is abnormal in a large variety of arthritic

and degenerative joint conditions, making positive findings

highly nonspecific, it can be useful in establishing the pres-

ence of early inflammatory joint involvement before radio-
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graphic changes, in documenting the number of joints

involved in the arthritic process and in ruling out arthritis by

showing a normal bone scan. Detectable soft tissue lesions

include tissue infarction (myocardial, bowel, rhabdomy-

olysis), some primary (neuroblastoma, breast, kidney) and

secondary (osteogenic sarcoma in lung, carcinoid in liver)

tumors and renal or urinary tract pathology (tumors, cysts,

obstruction).
DAVID C PRICE. MD
San Francisco
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Single-Photon Emission Computed
Tomography Bone Imaging—
A New Dimension in the
Investigation of Back Pain

Low' back pain is ubiquitous. It is the cause of much suf-

fering and often causes great frustration not only to patients,

but to physicians managing such patients. Radiography, in-

cluding computed tomography (CT), may show no abnormal-

ities or may show structural abnormalities that, in a

significant proportion of cases, are resistant to even radical

forms of treatment.

Nuclear bone imaging basically shows areas of increased

bone metabolism. Conventional planar bone imaging often

provides suboptimal information because of its inability to

precisely locate abnormal areas in the spine, such as the

neural arch, apophyseal joints or adjacent vertebral bodies.

Single-photon emission CT (SPECT) is a new, increasingly

available technique that adds relatively little cost to routine

bone scanning. It has the ability to produce emission CT
images (“slices”) in multiple planes and thus to increase

sensitivity, reduce ambiguities and accurately locate sites of

abnormal activity.

Insofar as pain is likely to be directly related to areas of

abnormal bone metabolism—that is, due to abnormal stress

rather than simply the presence of structural abnormalities

—

these areas can be localized precisely with SPECT. Such

areas of functional abnormality may or may not be associated

with the presence or indeed the specific location of structural

abnormalities. The etiology of the functional abnormalities

and consequent abnormal areas on bone scanning may be

associated with tumor, infection, fracture or abnormal local

wear and tear. For instance, there is evidence that the pres-

ence of spondylolysis, possibly associated with spondylolis-

thesis, in itself does not always produce symptoms, and that a

local area of increased activity on a SPECT scan in the region

of a pedicle or facet is a more specific indicator of the origin

of the back pain.

The potential to precisely locate the actual cause of back

pain has widespread implications. The ability to discern an

abnormality in a spine that is essentially normal on an x-ray

film or CT scan has significant clinical advantages. Further-

more. the possibility of localizing precisely an area of ab-

normal bone metabolism associated with structural

abnormalities should help decrease the failure rate of some
major surgical procedures such as for spondylolisthesis if it

can be shown beforehand that the site of abnormal bone ac-

tivity is not in the region of the spondylolisthesis but rather is

related to abnormal wear and tear in an apophyseal joint. This

could be easily verified and treated by injection.

In general, the capability to differentiate and precisely

locate functional, active disease from solely anatomic

changes can aid in the more specific and effective manage-

ment of patients suffering from back pain.

PHILIP BRAUNSTEIN. MD
ROBERT L BRIDGES. MD
Orange, California
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Single-Photon Emission Computed
Tomography Using Thallium 201 for

Evaluating Coronary Artery Disease

Planar myocardial perfusion scintigraphy with thallium

201 is widely used for detecting, localizing and evaluating the

extent of myocardial perfusion abnormalities and for differen-

tiating infarcted from ischemic but viable myocardium in

patients with possible or known coronary artery disease. With

planar 2niTl imaging, however, three-dimensional distribu-

tion of radioactivity in the myocardium is represented in a

two-dimensional fashion, resulting in overlap of information

among various myocardial regions. The planar imaging

method, therefore, is not ideally suited to assessing location

and overall size of ischemic and infarcted myocardium, the

indices that are most predictive of prognosis in coronary ar-

tery disease. Single-photon emission computed tomography

(SPECT) with 20IT1, using 180° or 360° rotational angular

sampling, offers true tomographic studies of myocardial per-

fusion with reduced overlap of various myocardial regions

and improved image contrast. With SPECT, the presence and

extent of perfusion defects can be objectively quantified. Sev-

eral experimental and clinical studies have now shown that
20I T1 SPECT can accurately measure the size of ischemic and

infarcted myocardium. Thallium 201 SPECT can also accu-

rately detect and locate myocardial perfusion defects in pa-

tients with coronary artery disease.

Interpretation of SPECT images requires knowledge of

normal regional attenuation patterns and attention to possible

artifacts caused by patient motion, breast tissue and inappro-

priate image reconstruction. SPECT is more difficult to do

and interpret than planar 2(,I T1 imaging. Although SPECT is

now well validated as an accurate myocardial imaging tech-

nique, the degree to which this method will replace the sim-

pler. more widely used and less expensive planar 2IH T1

approach remains uncertain.

JAMSHID MADDAHI, MD
DANIEL BERMAN. MD
Los Angeles
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Editorials

An Exemplary Performance

Elsewhere in this issue there appears a report of a critical

appraisal of what its proponents have termed "clinical

ecology." The Scientific Board of the California Medical

Association created a distinguished task force to do this ap-

praisal . This was done in response to repeated requests from

some clinical ecologists who wished to have the California

Medical Association consider the evidence justifying their

diagnostic and treatment methods.

It is not the purpose of this editorial to comment on clinical

ecology, those who engage in its practice or the findings of the

task force. Rather the purpose is to call attention to the pro-

cess the task force used to examine this sensitive subject, and

how by this means it developed the conclusions and recom-

mendations. The report was approved by the full Scientific

Board as it was submitted, and subsequently endorsed by the

governing Council of the California Medical Association.

This critical appraisal is published here in the hope that

the method and the process it describes may somehow serve as

a generic model for others who may need to do critical ap-

praisals of the scientific validity of what physicians (and

sometimes other "health care providers") may on occasion

advocate. Dr Wiederholt and the other members of the task

force are to be complimented for the scientific criteria they

used and for the thoroughness with which they studied all the

evidence made available to them on this subject. They are to

be commended for an exemplary performance.

MSMW

Treatment of Bacteremia

Drs Jacobson and Young in this issue of the journal have

reviewed “new developments in the treatment of Gram-nega-

tive bacteremia,” which is, indeed, “one of the major current

in-hospital infectious problems.” Gram-negative bacteremia

requires prompt therapy both to eliminate bacteremia and to

reverse the metabolic alterations which may proceed to cause

septic shock and death even when the microbes in the blood

have been controlled by antibiotics. I am pleased to be asked

to comment on this important problem

.

The authors acknowledge that while "many signs and

symptoms of nosocomial Gram-negative bacteremia are sim-

ilar to those seen in Gram-positive bacteremia and fun-

gemia,” they state that it is "best to view [Gram-negative

bacteremia] as a distinct clinical entity.” Unfortunately, there

is nothing distinctive about the syndrome of septicemia pro-

duced by Gram-negative bacteria when compared with epi-

sodes produced by Gram-positive bacteria or fungi

(especially yeasts): both can also produce the syndrome of

septicemia and shock. The clinical manifestations of septi-

cemia are well described, and the authors do state that the

clinical features of Gram-negative and Gram-positive infec-

tions are "similar." In my opinion, the crucial clinical point

is to recognize who may have sepsis; one worries later about

the specific causative microbe. Initiation of broad empiric

therapy is the key to having any chance of success with a

septicemic patient.

While most patients with sepsis present with fever, some

may present in more subtle and confusing ways. As pointed

out. from 15% to 20% of bacteremic patients are either afe-

brile or /?v/?othermic. Hypothermia, therefore, should

promptly trigger an evaluation and therapy for presumed

sepsis. In an afebrile patient, confusion, tachypnea, unex-

plained hypotension and a variety of dermal manifestations

(from frank ecthyma gangrenosum or purpura to a few pete-

chiae) may be the only symptoms or signs of septicemia. Not

commonly appreciated is the fact that the increased capillary

leakage during bacteremia, caused by endothelial cell

damage, can result in pronounced edema formation; thus, a

patient with progressive edema of indeterminant cause should

also be evaluated and treated for the possibility of occult

septicemia. 1

The therapeutic approach is well outlined by the authors.

The first priority is “to maintain adequate tissue perfusion

with volume replacement” while, of course, quickly but thor-

oughly evaluating the patient, seeking the primary septic

focus, culturing blood and other body fomites and then initi-

ating broad, empiric antibiotic therapy. The type of volume

replacement to be used is a matter of controversy not ad-

dressed by the authors. Isotonic crystalloid solutions may be

used initially and certainly will transiently increase plasma

volume and cardiac output. There is a growing consensus,

however, that colloid-containing solutions are best for

volume replacement in severely septic patients. Colloid solu-

tions seem to be more effective than crystalloids in expanding

plasma volume, and there is no evidence that they are harm-

ful.
2 Studies need to be done to define more precisely the

situations in which and patient groups in whom colloid solu-

tions do a better job than crystalloid solutions, especially

since colloid solutions are more expensive.

The use of corticosteroids is well discussed by the authors,

but they fall short of a formal recommendation. My own
feelings on the matter have recently been published.

3 To sum-

marize, there are overwhelming animal data showing that

early
,
very high doses (at least 30 mg per kg of body weight of

methylprednisolone sodium succinate [MPSS]) administered

over a few hours prevent shock either from an infusion of

purified endotoxin or of live whole Gram-negative organ-

isms. Clinical studies are available, and are well reviewed by

Jacobson and Young, showing that survival in humans is pro-

longed and that mortality is probably reduced by high-dose

corticosteroid administration. Thus, I recommend that fol-

lowing recognition and evaluation of the septic-appearing pa-

tient. volume replacement and antibiotic therapy should, of

course, be promptly instituted. Adequate replacement of

volume alone will hemodynamically stabilize most patients:

adequacy of volume replacement can be difficult to assess,

and the use of invasive hemodynamic monitoring may be

required. Patients who remain unstable—that is, severely or-

thostatic or with frank hypotension, confusion or tachypnea.
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especially with a falling partial oxygen pressure or pH, de-

creasing urine output or early signs of a coagulopathy-

should rapidly receive a 30 mg per kg infusion of MPSS (over

10 to 20 minutes) followed by a constant MPSS infusion of 5

mg per kg per hour for eight to ten hours. The constant infu-

sion should be discontinued when the patient becomes well

stabilized. Even if shock develops or persists, the MPSS
infusion should probably not be continued beyond the initial

eight- to ten-hour period. The incidence of secondary suprain-

fections increases the longer high doses of a glucocorticoid

are administered. The constant MPSS infusion method is pre-

ferred over intermittent “bolus-type” infusions based on

well-done studies on animals by Hinshaw’s group in Okla-

homa City
45

; for whatever reason, constant infusion ofMPSS
produces significantly better results both in dogs and baboons

than do intermittent boluses.

An infusion of antiendotoxin antiserum will also help pa-

tients survive Gram-negative bacteremia. Endotoxinlike moi-

eties also exist in the cell walls of Gram-positive bacteria (the

peptidoglycan-teichoic acid complex) and in yeast (zymosan-

like substances), and those substances trigger the same series

of metabolic events under proper circumstances as does endo-

toxin from the cell wall of Gram-negative bacteria. Thus,

though not yet studied, antisera could theoretically be devel-

oped and would probably prove to be useful in patients with

Gram-positive bacteremia or fungemia. As Jacobson and

Young point out, the commercial development of human
monoclonal antiendotoxin antibodies is under way and “may
become an important part of the therapy undertaken for

Gram-negative bacteremia in the near future.” I agree!

Studies are needed assessing whether antiserum therapy will

obviate the need for steroids or whether steroid therapy in any

way impairs the effect of antiendotoxin antibody administra-

tion.

The authors review the massive activation of the endor-

phin system in sepsis and the rationale, therefore, for the use

of naloxone to counter endorphin-induced hypotension. While

the rationale for the use of naloxone is clear, the true clinical

effectiveness of the agent is not! As stated by the authors, no

evidence exists that prolongation of survival in primates or

humans is achievable by the use of naloxone. My own feeling

is that volume, antibiotics and, in appropriate subgroups of

patients with severe sepsis, glucocorticoids are the mainstays

of treatment of bacteremia. Naloxone may help stabilize some
patients who continue in shock, requiring increasing doses of

vasoactive and cardioactive pharmacologic agents. Occa-

sionally such a patient can be weaned off high doses of dopa-

mine through the use of constant infusions of high doses of

naloxone, as outlined by Jacobson and Young.

Finally, and more philosophically, 1 believe we need to

better define subgroups of patients that should not be aggres-

sively treated for septicemia. Patients critically ill with rap-

idly or ultimately fatal diseases who are highly likely to have

bacteremia as an expected complication not only do not do

well even with aggressive therapy but experience prolonged,

uncomfortable and expensive treatment in our intensive care

units before death inevitably supervenes. Intensive care unit

support can extend life in such patients, as shown clearly by

Sprung and co-workers6
; long-term survival, however, is usu-

ally not improved. It is useful to remember that untreated

sepsis, though unpleasant to observe, is probably a comfort-

able terminal event because of massive endorphin release.
|

Understanding the role of endogenous endorphin release in .

severe sepsis explains why "pneumonia is the old man's

friend.” I would suggest that sepsis also befriends the incur-

ably ill.

JOHN N. SHEAGREN, MD
Associate Dean
Professor and Associate Chairman
Department of Internal Medicine
University of Michigan Medical School

Ann Arbor
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‘Society Must Decide’

An article by Ralph Crawshaw appearing elsewhere in

this issue introduces two new concepts into the difficult

problem of deciding on health service priorities relative to all

other social, economic and political priorities when there are

not enough resources to do everything for everyone. The first

is a concept of biovalues which Crawshaw separates from the

concept of bioethics. Biovalues are the values a community or

society places on health and life as measured in dedicated

social resources such as tax dollars. Bioethics, in this context

at least, pertains to what is good and bad health care practice

and to moral obligations and duties of physicians, families

and others toward patients, rather than to how society allo-

cates its resources.

A second concept is the process through which biovalues

were developed in the Oregon Health Decisions project that is

described in this article. What appears to be a new concept is

the development of what was found to be a workable commu-
nity-based method of addressing such questions as, how can

the present implicit rationing of health care be made explicit

and part of recognized and agreed upon societal values? A
process to do this is described, and the final resolutions devel-

oped by the project (and included in a published report of the

project "Society Must Decide”) dealt with topics such as ( 1)

autonomy and dignity, (2) prevention of disease, (3) access

and justice, (4) cost control and (5) allocation for fairness.

And, perhaps most important, the project has apparently re-

sulted in some specific actions being taken by the state, con-

cerned citizens and members of the medical profession itself.

And why might the Oregon Health Decisions project be of

wider interest? It appears to link the allocation of health care

resources to health care needs as these are perceived by com-

munity leaders who become knowledgeable about both. Then,

through "town hall” discussions, they determine and agree

upon community values and from these recommend allocation

of societal resources for health care. (The process is called

"biovaluation” in this article.) If such a process can be made
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to work, it might be considerably more honest and more civi-

lized than the unresponsible and often heartless de facto ra-

tioning of care that is now occurring, seemingly for lack of a

better alternative.

MSMW

The Breadth of In Vitro Fertilization and
Embryo Transfer

In vitro fertilization is clearly an idea whose time has

come. It has thus far had profound ramifications on all aspects

of reproductive medicine. It has influenced patient manage-

ment and evaluation and shed new light on underlying patho-

physiologic mechanisms that were previously a mystery.

Consider the patient with unexplained infertility. As part of

her workup and management, she may now have a cycle of

hyperstimulation of oocytes based on the principle learned

from in vitro fertilization that the more embryos placed in the

uterus, the more likely a conception is to occur in any indi-

vidual cycle. If all other treatment modalities fail, this patient

may then go into an in vitro fertilization program which now
presents a new treatment for her, with the potential of obvi-

ating the dead end met by previous procedures. This proce-

dure has changed the face of the practice of reproductive

endocrinology in a way that nothing else has.

The symposium “Extracorporeal Fertilization and Em-
bryo Transfer in the Treatment of Infertility," appearing else-

where in this issue, looks at but one aspect of this

controversial area in that it compares and contrasts embryo
transfer after in vivo fertilization versus embryo transfer after

in vitro fertilization. Before embarking on a discussion as to

the contrast between these two clinical processes, one is con-

fronted with the great similarity seen. Eventually, fertiliza-

tion and embryogenesis are the same in both procedures. It is

only incubation and embryo transfer that differ in a technical

way and the genetic makeup of the fetus that differs in a

substantive way.

Critical to both processes is fertilization: once an oocyte is

penetrated by a sperm, the second meiotic division occurs.

Cortical granules are then activated which prevent penetra-

tion of further sperm into the ooplasm. This, as Zamboni
describes, is the cortical reaction. Time is required after ovu-

lation occurs for the oocyte to become ready to receive the

spermatozoon. This usually occurs in the ampullary portion

of the tube. This one biological condition provides both strict

constraints on the timing of ovum capture for extracorporeal

fertilization and also a window by which delayed exposure to

sperm can be determined. After the oocytes are collected,

they are inspected in the laboratory; if they are mature or

intermediate based on cumulus dispersion, then exposure to

spermatozoa within six hours is the rule. If they are immature,

the eggs are allowed to incubate for 24 hours and are then

exposed to spermatozoa. Trounson and co-workers in 1982

reported on the effectiveness of delayed insemination in an in

vitro fertilization procedure. 1 This description allows for the

less precise timing of ovum capture. By allowing immature

eggs to mature in vitro for 24 hours, these, too, can be insemi-

nated and result in embryos for transfer and eventual preg-

nancy. In some groups the number of immature eggs captured

is as high as 20%.
Grading eggs as to maturity based on cumulus dispersion,

simply stated, is that the more mature the egg, the more likely

is the cumulus to be dispersed, thus facilitating sperm penetra-

tion. Studies have shown that in stimulated cycles, a discrep-

ancy may occur between oocyte maturity as judged by

cumulus dispersion and actual oocyte maturity based on ovum
architecture.

2 Acrosomal enzymes help disperse the cumulus

mass, thus aiding fertilization. Once the sperm head is in

contact with the zona pellucida, the acrosome is released as

protease, destroying the "last barrier separating (sperm) from

the oocyte.” The two pronuclei then undergo syngamy. Ge-

netic material between the two gametes is mixed, followed by

cleavage of the cell and eventual embryogenesis.

In the most successful centers around the world that pro-

vide in vitro fertilization and embryo transfer, the success

rate, defined as a clinical pregnancy occurring after a laparos-

copy to retrieve ovum, is approximately 20%. The viable

pregnancy rate approaches 17%. 3 Therefore, the thrust in this

procedure must be towards improving success rates per cycle.

How can we best accomplish this, and where should this

flurry of activity surrounding in vitro fertilization and embryo

transfer be aimed? Basically, there are two important time

frames to be investigated: one is the period of ovulation induc-

tion and the second is implantation. Little to nothing is known
about the implantation of the human embryo, for obvious

reasons. Given our current level of information, it would be

hard to even construct sophisticated clinical studies to look at

implantation of the human embryo. For this reason, scrutiny

of ovulation induction as a reflection of normal embryogen-

esis takes on significance. In contrast, the laboratory environ-

ment for embryogenesis has not in the past few years been

accorded the importance that it should.

Ovulation and ovulation induction are a complicated cas-

cade of events, and attempts are being made to determine

markers of successful ovulation induction. These attempts

include monitoring peripheral estrogen levels, doing ultraso-

nography and studying follicular fluid contents. Through the

use of cell culture, the performance by various cellular com-

ponents of the follicle, including the granulosa cells and the

cumulus corona complex, is being investigated. Peripheral

blood measurements have shown that estrogen levels, which

rise with the administration of human chorionic gonado-

tropin, correlate with increased success rates.
4 Cyclic adeno-

sine monophosphate has been evaluated in follicular fluid and

seems to correlate inversely with maturity of the oocyte and

thus pregnancy rates.
5 Studies that involve the cumulus co-

rona complex show that a high ratio of estradiol to testos-

terone correlates with higher fertilization and cleavage rates.
6

Ovulation induction, therefore, remains the key, at least

today, for successful in vitro fertilization. As best we can tell,

proper induction of ovulation with a normal surrounding hor-

monal milieu best correlates with normal embryo develop-

ment and pregnancy. What can be done to manipulate normal

ovulation induction and make it successful, and what goals

are we trying to achieve? The ideal would be four oocytes, all

at the same level of maturity (preovulatory), surrounded by a

system with a hormonal milieu conducive to implantation.

The problem is that with most ovulation induction methods

used, various cohorts of follicles are recruited as a function of

time, making asynchrony a significant problem. Attempts

have been made to change the treatment regimen in various

ways but none have been satisfactory. A theoretical concept in

humans to control ovulation more precisely would be to turn
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off the endogenous stimulus to the ovary entirely, using a

gonadotropin-releasing hormone antagonist, and then to su-

perimpose on this ovary ovulation induced by the use of exog-

enous gonadotropins.

In 1985 Mohr and associates
7 reported deep freezing and

thawing of human embryos with transfer; 68 embryos were

transferred into 48 patients, resulting in 9 pregnancies. This

breakthrough certainly will have wide ramifications. If suc-

cess continues, it has two distinct advantages: only one cap-

ture procedure is necessary to do embryo transfers in multiple

cycles, and transfers can be done in unstimulated cycles. It is

possible that the high levels of estrogen created by whatever

ovulation induction mechanism is used creates a deleterious

effect on the endometrium. A major pragmatic goal in the

field of in vitro fertilization and embryo transfer, in addition

to improved ovulation induction, is to be able to predict the

outcome, selecting only those patients who will be successful

in achieving a pregnancy through this procedure.

Clinical factors are also extremely important in predicting

outcome and, for referring physicians, these are of paramount

importance. Which patients are most likely to get pregnant

with this system? The four most common reasons for infer-

tility for which patients are referred for in vitro fertilization

and embryo transfer are tubal factor, male factor, idiopathic

infertility and endometriosis. As Meldrum has described in

this issue, pregnancy rates for those patients who have idi-

opathic infertility are in some systems surprisingly lower than

would be expected. This, of course, is an aspect of this pro-

cedure that is filled with excitement and expectation. The

possibility clearly exists that new causes of infertility will

emerge—that is, failure of fertilization opens up whole new

areas of manipulating basic science information to facilitate

this emergence. The injection of sperm heads under microma-

nipulation, although quite difficult, will certainly be a possi-

bility for certain infertile couples in the future.

Other clinical factors such as age also are important and

questions surrounding the influence of aging and decreasing

fertility certainly will be answered in part by new information

obtained from these procedures.

To fully understand the effects of in vitro fertilization and

embryo transfer procedures on clinical reproductive science,

one has only to look at male-factor infertility. In the past,

many treatments were tried, with little success, but today

techniques that enhance sperm fert ilization efficiency are used

and have permitted improvement in an area previously

bogged down by lack of success. In fact, the methods used to

improve sperm quality for in vitro fertilization and embryo

transfer have been applied to the oligospermic male group,

and intrauterine insemination has been associated with mea-

sured success. 8

Buster’s experience in a “nonsurgical ovum transfer pro-

gram” certainly seems to have some distinct advantage, the

primary one being that a laboratory is not needed to facilitate

fertilization, cleavage and embryogenesis. A proper start in

considering this procedure would be a more precise term

because it is really not transfer of an ovum; it is nonsurgical

transfer of an embryo. This has been quite successful in

Buster’s hands but has one major disadvantage, that of adding

a new gene pool into a family desirous of having a child. It

does have specific indications, the best being a woman who
has no ovaries and would very much like to carry a child.

especially one who was the result of an egg fertilized by her

husband. Unfortunately, little so far has been learned in re-
j

gards to understanding reproduction from the “nonsurgical

ovum transfer program.” Technically, it can be done—that

has been shown—but what we have learned about basic repro-
j

ductive biology is less complete when compared with what we
have learned in a brief period of time about “classic” in vitro

fertilization.

Obviously, lessons in donor fecundity comparing various

male donors will emerge, finally defining fertility not as an

absolute but as a relative biologic characteristic. A calcu-

lating question that intrigues us all is whether there are super-

fertile men and superfertile women and subfertile men and

women, and if a subfertile man marries a superfertile woman,
will the results be normal fertility for the couple? Buster has

the tools to answer this important question.

Most of this new technology has raised a tremendous

number of moral, ethical and legal questions. The history of

new issues seems to be that once a concept has been presented,

society works out the problems in various ways, and we move
along to new problems. Our own experience has been one of

tremendous resistance in getting a program of in vitro fertil-

ization and embryo transfer established based on ethical com-

punctions on the part of the community. After three years, it is

now a well-accepted procedure, with few questioning its va-

lidity or ethical implications. On the other hand, we have

recently embarked on an embryo-freezing program that has

stirred up the same feelings and legitimate questions as did

our past foray into the general community with a new idea.

The future for in vitro fertilization and embryo transfer is

vast. It is a field that is growing more rapidly than one can

keep abreast of. It tantalizes the imagination to think about

what reproductive biologists and genetic engineers may be

able to accomplish. As an ethicist. I find the problems are

equally stimulating. This is a good thing for humankind and I

hope that it will not be exploited. It can provide help for the

incurably infertile and perhaps cures for some as-yet-incur-

able genetic diseases. The spinoffs in information about re-

production will revolutionize previously held dogma and

eventually eliminate infertility as one of our major sources of

grief.e ALAN H. DeCHERNEY. MD
Professor of Obstetrics and Gynecology

Director, Division of
Reproductive Endocrinology

Yale University School of Medicine

New Haven, Connecticut
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Case Reports

Reye’s Syndrome in

an Adult Patient

DOUGLAS B. KIRKPATRICK, MD
COLLEEN OTTOSON
LYNN L. BATEMAN, MD
Provo, Utah

Reye's syndrome is a relatively recently recognized clinical

syndrome of rapid and sometimes catastrophic neurologic de-

terioration in pediatric patients, with associated hepatic dys-

function, elevated plasma ammonia and amino acid levels and

a preexisting viral syndrome. In rare cases, this syndrome can

occur in adults. We describe such a case in the oldest patient

reported. Physicians treating older patients need to be aware

of the possibility of the Reye’s syndrome in this age group

because prompt recognition and treatment are vital. Vigorous

clinical support, reduction of increased intracranial pressure

and prevention of secondary complications can salvage a

functionally intact person from what can otherwise be a dev-

astating neurologic catastrophe.

Report of a Case

The patient, a 59-year-old left-handed homemaker, noted

the development of “flu”-like symptoms of sore throat and

malaise about a week before hospital admission. Over the first

two days she became progressively worse, noting body aches

and nausea, although no fever. By the third day, the patient

seemingly began to improve but this recovery was
short-lived. On the fifth day following the onset of symptoms,

she had severe nausea, intractable vomiting, generalized mal-

aise and confusion. Though free from headaches, her down-
hill course, progressively increasing confusion and emerging

belligerence led her family to bring her to the emergency room
forevaluation seven days after her first symptoms.

On initial examination, she appeared well nourished and

in her late middle age. She was confused, thrashing about on

the emergency stretcher and unable to communicate. The pa-

tient’s neck was supple without meningismus. General otolar-

yngologic and physical examinations revealed no focal sites

of infection or other acute disease. Asterixis, or "liver flap,”

was not apparent. The skin of the back had a few small

superficial pustules, consistent with a benign staphylococcal

infection.

A complete neurologic examination on the evening of ad-

mission showed that the patient was extremely confused, dis-

oriented and alternately stuporous and combative. She could

be aroused with stimuli but was incoherent and incapable of

(Kirkpatrick DB, Ottoson C. Bateman LL: Reye’s syndrome in an adult

patient. West J Med 1986 Feb: 144:223-225)

From the Utah Neurological Clinic. Provo, Utah.

Reprint requests to Douglas B. Kirkpatrick, MD. Utah Neurological Clinic. 1999 N
Columbia Lane. Provo, UT 84604.

following complex commands. Speech was sparse, garbled,

inappropriate and only semi-intelligible. On serial cranial

nerve testing, the discs were slightly hyperemic but she had

no overt papilledema, no focal cranial nerve dysfunction and

no focal deficits. She did not blink to visual threat. Motor

testing showed no significant focal paresis or incoordination,

although the patient was somewhat diffusely dyspraxic and

disorganized in her motor movement. Symmetrically in-

creased tone was noted. In addition, the patient occasionally

swiped at her face with her right hand, as though halluci-

nating. Bilateral spontaneous extensor posturing was periodi-

cally observed. Sensation was intact to noxious stimuli only,

as the patient could not cooperate for more definitive testing.

Reflexes were normoactive and symmetric, but a bilaterally

positive Babinski's response was noted.

The patient’s family history was unremarkable. Review of

her personal history showed that a probable early childhood

case of polio resulted in a slight but permanent right hemipa-

resis, most prominent in the lower limb. A head injury two

years before this evaluation resulted in a ten-minute loss of

consciousness followed by complete recovery. Medicines

taken periodically included aspirin, minor analgesics, estro-

gens, vitamins, proprietary diet preparations and penicillin,

but the patient’s family did not know for sure if she had

recently taken any salicylates during this illness. The patient

was free from allergies and bleeding problems.

Initial laboratory screening of blood and urine specimens

gave normal values except for elevation of the hematocrit,

plasma ammonia, alanine aminotransferase (ALT) and aspar-

tate aminotransferase (AST) levels and lactic dehydrogenase

(LDH) enzymes. The hematocrit was initially 58%, which

probably represented hemoconcentration due to protracted

emesis, superimposed on a normal altitudinal polyerythrocy-

themia (normal hematocrit is as much as 47% at this altitude

of 1 ,372 m [4,500 ft]). The leukocyte count was 4,700 per /d

on admission, peaked to 17.100 per ^1 after three days (pa-

tient was being given steroids also) and gradually fell there-

after. The ammonia level was initially 124 fig per dl, rose to

1 72 fig per dl in two days and fell to 14 fig per dl by the eighth

hospital day. The serum ALT and AST levels were initially

551 and 483 units per ml, respectively, and gradually fell

from those levels during her hospital stay. The LDH value

was initially 546 units per liter and gradually fell thereafter.

Creatine kinase, bilirubin and prothrombin time values were

initially normal and remained normal or only minimally ele-

vated. A routine chest x-ray film was unremarkable, as was an

electrocardiogram. Findings on a computed tomographic

(CT) scan of the brain were interpreted as within normal

limits, without focal abnormalities except for mild and sym-

metric ventricular narrowing consistent with mild diffuse ce-

rebral edema. Cerebral angiography did not show arteritis,

occlusions, stenosis, tumors or other abnormalities. An elec-

troencephalogram showed diffuse slowing consistent with

metabolic encephalopathy.

The initial diagnosis was that of a diffuse metabolic or
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ALT = alanine aminotransferase

AST = aspartate aminotransferase

CT = computed tomographic

LDH = lactic dehydrogenase

inflammatory encephalopathy. Coincident with her neuro-

logic deterioration, the patient began suffering focal seizures

and then generalized convulsions. They were initially refrac-

tory to intravenous administration of phenytoin, but finally

responded to diazepam given intravenously, and were subse-

quently kept under control with phenytoin.

Further laboratory investigation showed a qualitative ele-

vation of the serum glutamine and alanine levels on two-way

thin-layer chromatography. A lumbar puncture showed
normal pressure and clear, colorless spinal fluid. The cerebro-

spinal fluid protein was 3 mg per dl and the glucose was 80 mg
per dl. There were 39 erythrocytes per pi and 1 leukocyte per

pi. Routine cultures of the spinal fluid were negative. Both

heavy metal and drug screens were negative. A liver biopsy

was not done

.

On the evening of admission the patient's condition deteri-

orated, becoming comatose and decerebrate. She was taken to

the intensive care unit where she was placed in a 45-degree

head-elevated position and was treated with diuretics, fluid

restriction and methylprednisolone sodium succinate, 20 mg
every six hours. An endotracheal tube was inserted and the

patient was artificially ventilated after being given an initial

dose of thiopental sodium. Her deep state of coma was such

that she did not fight or “buck” the respirator, and no more

thiopental was given after the first eight hours. The patient

was hyperventilated to bring the partial arterial carbon di-

oxide pressure down to the 25 to 29 torr range. The fundi were

carefully monitored and overt papilledema was noted to de-

velop the day after admission. No hemorrhages or exudates

were noted, but the disc margins were distinctly blurred. This

then resolved over the subsequent 72 hours.

The patient began to wake up 48 hours after her intuba-

tion, and by the third day after admission she was following

simple commands. This improvement in mental state corre-

sponded directly with a fall in the plama ammonia level. The
patient then followed a course of progressive neurologic im-

provement and the endotracheal tube was removed without

problems live days after her admission to hospital. Careful

examination at this time showed no focal neurologic deficits

except for some distal weakness in the right lower limb

(chronic) and mild mental confusion. Physical therapy and

gait training was begun and the patient was walking with

assistance by the seventh day after admission. She was dis-

charged in good condition 2 1 days after admission, and subse-

quent examination in the office showed no neurologic deficits

other than her chronic, postpolio right lower limb monopa-

resis. On clinical follow-up a year later she was generally

healthy and neurologically unchanged.

Discussion

This syndrome of “encephalopathy and fatty degeneration

of the viscera” was first described by Reye, Morgan and

Baral in 1 963 1 and is typically found in children younger than

15 years. Since the first known adult case was detected in

1975, however, other isolated and scattered cases of this syn-

drome have been identified in adults and treated with varying

degrees of success. 2' 7

Pathologically, the hallmark of this disease is fatty in-

filtration of the liver and viscera in association with biochem-

ical abnormalities of hepatic enzymes and metabolites.
8-12

Brain changes are confined to diffuse edema in association

with mitochondrial abnormalities. 13

Salicylates have been indicted in the cause of this disease,

although the specific relationship and mechanism are un-

clear.
14 15 Warnings against the use of salicylates in children

at risk have been publicized for two years and during this time

the incidence of the Reye's syndrome seems to have dropped

substantially.

Although the cause of the Reye’s syndrome is still some-

what obscure, the clinical syndrome itself is relatively well

defined.
16-20

It begins with a viral prodrome, commonly re-

spiratory in nature but not infrequently gastrointestinal or

cutaneous. Many viruses have been isolated from these cases,

but influenza B and varicella are the most common. The
Reye's syndrome may be seen in any month of the year, but

most commonly occurs between December and March. 21 A
number of patients have taken salicylates during the viral

prodrome period and this may be a contributing factor, albeit

controversial. 22 Coincident with a period of liver dysfunc-

tion. patients then become neurologically obtunded and may
suffer seizures. Following a period of repetitive nausea and

vomiting, they may rapidly decline neurologically. frequently

in association with the seizures, which may be difficult to

control. Prompt recognition of the increased intracranial

pressure and treatment thereof frequently lead to neurologic

recovery and salvage of a normal or at least a functional

patient.
23

The differential diagnosis of an acute encephalopathy in

adults includes a plethora of diseases, but a logical screening

process will usually lead to the correct diagnosis. A detailed

history is vital in elucidating the typical prodrome of the

Reye’s syndrome and eliminating other disease processes,

such as drug overdose, head injury or vascular accident. A
careful physical and neurologic examination will help to rule

out meningitis or focal cerebral disease. A negative CT scan,

coupled with normal findings on cerebrospinal fluid examina-

tion (done after the CT scan has ruled out a mass lesion) will

suggest a metabolic encephalopathy. The diagnostic algo-

rithm then leads to a complete biochemical analysis of body

fluids, especially serum, at which point the exact metabolic

abnormality should be clear. In cases of the Reye's syndrome,

the most consistent laboratory finding would be an elevated

ammonia level, although more detailed analyses of hepatic

enzymes and cytologic abnormalities of hepatic tissue speci-

mens can sometimes be of additional help in securing an

accurate diagnosis.

At age 59 this patient represents, to our knowledge, the

oldest patient to have the Reye's syndrome. Her presentation

was typical in most indices except for her late middle age.

Vigorous treatment brought about gratifying restoration of

neurologic function to preillness levels. In short, her case

affirms the importance of physicians’ alertness to the possi-

bility of the Reye’s syndrome in both children and adults and

subsequent rapid treatment to avoid severe disability, coma or

even death.
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ABBREVIATIONS USED IN TEXT

CSF = cerebrospinal fluid

CT = computed tomographic

Formerly felt to be a nontoxic compound and even used as a

carrier for early medicinals. it has since been shown to be a

potentially lethal agent. 1

Ingestion of a significant quantity

(greater than 75 to 100 ml) has resulted in a variety of bio-

chemical derangements and multisystem failure, the most im-

pressive of which are a refractory anion gap metabolic

acidosis, oliguric or anuric acute renal failure and central

nervous system dysfunction ranging from mild intoxication to

coma and death .

1 2
Traditional treatment has centered on eth-

anol infusions of 5 to 15 grams per hour, to maintain ethanol

blood concentrations of 1,000 pig per ml, and hemodialy-

sis.
3 - 4 - 5

We recently treated a patient who had a massive overdose

of ethylene glycol that had gone unrecognized for 12 hours. In

addition to the expected acidosis, coma and renal failure,

cerebral edema and bone marrow arrest developed. The pa-

tient was treated with ethanol infusion and hemodialysis. De-

spite a seven-day period of coma, eight days of anuric renal

failure and two weeks of pancytopenia, the patient survived

.

Report of a Case
The patient, a 36-year-old man with a history of schizo-

phrenia and idiopathic seizures treated with phenytoin, pre-

sented to a community hospital with ataxia and nystagmus that

were initially diagnosed as a phenytoin overdose. His neuro-

logic state deteriorated to stage 4 coma six hours after admis-

sion. At that time he was found to have a severe anion gap

metabolic acidosis, which was treated with sodium bicar-

bonate. Toxicology screen was positive for ethylene glycol

and negative for ethanol. Twelve hours after admission, an

ethanol infusion was begun, and the patient was transferred to

University of Colorado Health Sciences Center for further

management

.

On examination on arrival, he was comatose with Kuss-

maul's respirations. His blood pressure was 168/100 mm of

mercury, pulse 122 and temperature 37.5°C (99.5°F) rec-

tally. Bilateral papilledema without hemorrhages was noted.

The neck was supple, and results of chest and cardiac exami-

nations were normal. On neurologic examination he had spon-

taneous respirations but no response to deep pain, and a

flaccid quadriparesis was present.

Blood gas determination on admission while the patient

was breathing room air showed a pH of 7.00, a partial carbon

dioxide pressure of 9 torr, a partial oxygen pressure of 108

torr and a base excess of —27 mEq per liter. The following

laboratory values were elicited: serum sodium 157, potas-

sium 3.4, chloride 100 and bicarbonate 4 mEq per liter; urea

nitrogen 24 and creatinine 3.3 mg perdl, and the anion gap 53

mEq per liter. Hematocrit was 49% and the leukocyte count

was 35,000 per /d. Analysis of urine showed numerous eryth-

rocytes without casts and large numbers of needle-shaped

crystals. Ethanol and ethylene glycol levels were 540 pig per

ml and 4,650 pig per ml, respectively.

The patient was admitted to the intensive care unit and

treated with sodium bicarbonate and a bolus of 30 grams of

ethanol, followed by an infusion of 10 grams per hour of

ethanol given as a 10% weight-per-volume infusion in 5%
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dextrose and water. Hemodialysis was immediately instituted

using a Century 1 machine with flow rates of 140 ml per

minute through femoral venous catheters. The dialysate flow

rate was 500 ml per minute. One hour after starting dialysis,

inflow and outflow levels of ethanol were found to be 1 ,204 /xg

per ml and 344 /ig per ml. respectively, indicating a dialysis

clearance of 71 % of the blood flow through the machine, or

6.0 liters per hour. This clearance removed 7.2 grams of

ethanol per hour of dialysis. The ethanol infusion was in-

creased to 17 grams per hour during dialysis to replace the

hemodialysis losses. This dose maintained plasma ethanol

levels at 1,200 fig per ml. Ethylene glycol clearance was

calculated from the blood flow of 140 ml per minute, an

inflow level of 1 ,794 ^g per ml and an outflow concentration

of 765 fj.g per ml, or 4.8 liters per hour. Dialysis was con-

tinued for 1 5 hours on day 1 and 8 hours on day 2 (at flow rates

of 220 ml per minute, leading to an ethylene glycol clearance

of 7.6 liters per hour) with rapid reduction in blood ethylene

glycol levels and gradual control of acidosis (Figure 1 ).

The hospital course was complicated by prolonged coma

with seizures, anuric renal failure and bone marrow arrest.

After hemodialysis had removed all ethylene glycol, the pa-

tient remained comatose and had occasional grand mal sei-

zures that were treated with phenytoin. To evaluate a

persistent coma, a lumbar puncture was done on day 3. It

showed an opening pressure greater than 450 mm of cerebro-

spinal fluid (CSF), protein 204 mg per dl, glucose 1 16 mg per

dl and a cell count of 314 erythrocytes per /d and 13 leuko-

cytes per nl, with 60% neutrophils, 1 1% lymphocytes and

29% mononuclear cells. Cultures were negative. A cranial

computed tomographic (CT) scan showed central edema with

relative sparing of the corona radiata and cortical gray matter

Figure 1.—Clearance of ethylene glycol by hemodialysis. From
these data, ethylene glycol clearance was 4 8 liters per hour during

the first dialysis period and 7.6 liters per hour when dialysis flow rate

was increased from 140 to 220 ml per minute. In both instances,

dialysis efficiency was 58%. Ethylene glycol half-life was 7.7 and 4.7

hours during the two intervals. Note that the ethylene glycol level does
not fall in the time between dialyses. The ethanol clearance was 6

liters per hour during the first dialysis period, indicating an extraction

efficiency of 71%.

but with compression of the lateral and third ventricles

(Figure 2, Top). Dexamethasone. 6 mg intravenously every

six hours, was administered for ten days. The patient re-

mained comatose until day 7, when he responded to simple

commands. Improvement thereafter was rapid, with ataxia

and nystagmus resolving on day 10. Results of a neurologic

examination on day 17 were normal, and a repeat cranial CT
scan showed only mild central atrophy (Figure 2, Bottom).

The hemogram on admission was remarkable only for an

impressive leukocytosis. The hematocrit fell rapidly, how-

ever, without evidence of hemolysis or blood loss. By day 3,

the hematocrit was 27.3%, the leukocyte count 2,300 per /A

with a normal differential, the platelet count 54,000 per /d and

the uncorrected reticulocyte count 1.2%. A bone marrow
biopsy specimen on day 4 showed granulocyte and mega-

karyocyte maturation arrest and total absence of erythroid

precursors. Because a reversible red cell aplasia has been

associated with phenytoin therapy, this drug was discon-

tinued despite the fact that levels were never elevated. Packed

red blood cells were given. Without other specific therapy,

the hematocrit gradually returned to a level of 40% two

months later. Following recovery of the hematocrit, the pa-

tient was restarted on a regimen of phenytoin and phenobar-

bital without ill effect.

Anuria persisted until day 8 and the patient required hemo-

dialysis until day 12, when adequate renal function returned.

By day 20, the creatinine value was 1 .2 mg per dl and the

urine analysis normal. Two months following discharge, the

patient was seen in clinic and had normal renal and neurologic

function. His schizophrenia persisted.

Discussion

Our patient presented the classical findings of massive

ethylene glycol intoxication, including oxalic aciduria and

acute renal failure. In addition, he suffered from prolonged

coma and bone marrow arrest. These life-threatening compli-

cations have not been reported in the past and may have been

the result of the 12-hour delay between ingestion and ethanol

treatment. Complicating the clinical diagnosis was the fact

that the patient did not have classical envelope-shaped crys-

tals of calcium oxalate dihydrate in his urine. However, nee-

dle-shaped crystals of calcium oxalate monohydrate may be

seen in patients with ethylene glycol overdose. 6 7 Nonketotic

anion gap acidosis should always alert a physician to the

possibility of a drug overdose of ethylene glycol, methanol or

salicylates.

Central nervous system pathology is a frequent component

of the overall presentation in cases of ethylene glycol intoxica-

tion. A meningoencephalitis with elevated CSF pressure, in-

creased protein and CSF pleocytosis is not uncommon. 13

Papilledema is seen and is usually due to cerebral edema, but

occasionally it represents a toxic optic neuropathy with pro-

gressive loss of vision and optic atrophy, similar to that seen

in methanol ingestion.
8 The central edema in our case is

unique, however. The peculiar distribution of edema in our

patient was not in a specific vascular territory, nor isolated to

areas predisposed to damage by other noxious insults. Despite

this severe pathology, the patient recovered without neuro-

logic sequelae.

A second life-threatening complication in this patient was

bone marrow arrest. While the patient did receive phenytoin

for seizures, he had taken this drug on a long-term basis
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without ill effect and at no time had elevated plasma concen-

trations of this drug. No other known marrow toxic drugs

were given. Neither ethylene glycol nor methanol has been

associated with pancytopenia in the past but. by inference, we
feel the acidic products of ethylene glycol may have led to the

failure of the bone marrow in this patient. Furthermore, phe-

nytoin therapy was restarted and has been maintained without

recurrence of anemia.

Renal failure persisted for eight days but full recovery

took place by day 20. Others have reported partial recovery of

renal function even after 60 days of renal failure.
2

Treatment of ethylene glycol poisoning has included eth-

anol infusion and hemodialysis. The rationale for using eth-

anol is that ethylene glycol is metabolized in the liver to the

toxic metabolites glycolic, glyoxylic and oxalic acids. Eth-

anol can block the hepatic metabolism of ethylene glycol

because ethanol has a much higher affinity for the enzyme

alcohol dehydrogenase than does ethylene glycol. Because

the unmetabolized ethylene glycol must be removed from the

body by some route, and because it is not concentrated in the

urine, the most efficient way to remove the compound is by

hemodialysis.

Most physicians, including ourselves, administer ethanol

to produce an ethanol level of 1 ,000 /xg per ml to block the

metabolism of ethylene glycol by alcohol dehydrogenase. 3 - 8 - 9

While this is a safe and effective practice, much lower con-

centrations can offer substantial protection. Ethanol is a 100-

fold better substrate for alcohol dehydrogenase than is eth-

ylene glycol.
10

In our patient, the initial ethylene glycol level

was 4,650 ng per ml. Ethanol, at a concentration of 1 ,000 to

2,000 /xg per ml, will inhibit greater than 95% of the metabo-

lism of ethylene glycol. But even at an ethanol concentration

of 100 ^g per ml, ethanol will still block 75% of ethylene

glycol metabolism. Clearly, the higher the ethanol, the

greater the blockade, but even small amounts of ethanol can

be valuable in preventing ethylene glycol toxicity.

For successful treatment, both a loading and a mainte-

nance dose of ethanol must be given. The volume of distribu-

tion of ethanol is that of body water, or approximately 60% of

body weight. Thus, in a 70-kg (154-lb) man with a 42-liter

volume of distribution, an initial bolus of 42 grams absolute

ethanol will yield a blood alcohol concentration of 1,000 /xg

per ml (this amount of ethanol is present in about 4 oz of

80-proof whiskey). Average hepatic metabolism will require

Figure 2.—Top, Computed tomo-

graphic (CT) scans show cerebral

edema on day 3 following ethylene

glycol overdose. Bottom, CT scans

were taken on day 1 7 when patient had

normal neurologic findings. Cerebral

edema has resolved.
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a constant infusion of 8 to 10 grams per hour to maintain that

level, but only frequent blood level determinations can pre-

vent underdosing or overdosing a patient. When hemodialysis

is started, additional ethanol must be given to replace that

cleared by the dialysis machine. As noted in this case, 7 grams

per hour was cleared by dialysis so that a total of 1 7 grams per

hour ethanol had to be given to allow for both hepatic and

dialysis removal. An alternative to measuring clearance

across the dialysis machine is to supply a concentration of

ethanol of 1.000 /ig per ml to the dialysis bath. In our ma-

chine, dialysate flowed at a rate of 500 ml per minute. This

flow rate would require 30 grams ethanol per hour to be added

to the dialysate.

An unresolved question in toxic alcohol overdoses is what

constitutes a “safe” level of toxin. Our patient survived de-

spite a prolonged period of profound acidosis, cerebral edema

and anuric renal failure. Because acidosis alone would not be

expected to produce these complications, the glycol aldehyde

and glycolic, glyoxylic and oxalic acids must have intrinsic

toxicities. Assuming that the maximum rate of metabolism of

ethylene glycol is similar to that of ethanol, about 200 mEq
per hour of acid will be generated at very high ethylene glycol

concentrations (2,000 to 5,000 ng per ml). This enormous

acid load rapidly overwhelms the buffering capacity of the

body. With an ethylene glycol level below 500 ^g per ml. acid

production will be only about 20 mEq per hour. Patients with

normal renal function can probably compensate for this rate of

acid generation and so these patients will probably not require

treatment. In cases of renal failure, calcium oxalate crystals

are present in the tubules.
2 We would agree with traditional

guidelines that have suggested that crystalluria and metabolic

acidosis are the indications for therapy.
311

It has recently been suggested that ethanol be administered

orally rather than intravenously." While early loading with

any source of oral ethanol in a conscious patient is desirable,

there is no reason to believe oral ethanol dosing is superior to

intravenous. Ethanol in the bloodstream may inhibit its own
intestinal absorption, even at levels considered by most to be

therapeutic. 12 The absorption of ethanol is also dependent on

other substances present in the stomach and duodenum.

Lipids, for example, cause delayed gastric emptying and

hence delayed absorption. Intrinsic bowel motility is also a

factor. In many seriously ill patients
-

, an adynamic ileus is

present, resulting in unpredictable effects on ethanol uptake

from the gut.

The critical importance of hemodialysis in the treatment

of ethylene glycol poisoning must be emphasized. While an

ethanol infusion can prevent most metabolism of ethylene

glycol, the toxic alcohol, aldehyde metabolites and organic

acids must be removed. Diuresis is impractical because alco-

hols cannot be concentrated in the urine,
13 and 40 to 80 liters

of urine output would be required to remove most of the

ethylene glycol present. In addition, severe poisonings are

frequently complicated by acute oliguric or anuric renal

failure. Hemodialysis, by contrast, can clear at rates of at

least 60% of the blood flow rate through the coil. For this

reason, all patients with ethylene glycol ingestion should be

loaded with ethanol and transferred to a hemodialysis facility.
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Hypertrophic Lingual Tonsils and Cough
To the Editor: Dr Stulbarg, in his presentation on intrac-

table cough, 1
related the symptom of postnasal drip to chronic

cough but expressed his frustration with the vagueness of the

diagnosis and the lack of specific treatment.

During our otolaryngology residency, Dr Coleman
Rabin, an eminent pulmonologist, informed us of the relation

between hypertrophic lingual tonsils and cough. I have found

many such patients in my practice. They describe an irrita-

tive, nonproductive cough along with complaints of postnasal

drip (which isn't there), excessive throat clearing and the

feeling of a lump in the throat. The diagnosis is made by

mirror laryngoscopy. The treatment is topical application of

Lugol's solution, instructions to avoid throat clearing (which

further irritates and enlarges the tissue) and a sulfa drug. A
sulfa drug is used because it is secreted in the saliva and thus is

more effective in eradicating what appears to be a low grade

chronic infection of this tonsil tissue than are antibiotics,

which are not concentrated in this noninflamed tissue because

its blood supply is not increased in the absence of significant

inflammation. The application of Lugol's solution and the

course of the sulfa drug may have to be repeated. The results,

in my experience, have been quite good. It seems only fitting

to recycle information to a pulmonologist that was obtained

from another one.
JOEL F. LEHRER, MD
Associate Clinical Professor

Department of Otolaryngology

University of Medicine and
Dentistry of New Jersey

315 Cedar Lane
Teaneck, NJ 07666
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Operation of Infusion Devices in

Magnetic Fields

To the Editor: In a recent report, Engler and Engler studied

the influence of a magnetic field on the operation of intrave-

nous infusion devices. 1 Several aspects of the study design led

me to question the validity of some of their findings.

This study compared the performance of three types of

infusion devices. The sample size, however, consisted of just

six IMED 927 volumetric pumps, three IMED 960/965 volu-

metric pumps and four IVAC 530 nonvolumetric pumps. To

make absolute claims of significant differences between

IMED 960/965 and IVAC 530 pumps based on testing with

seven of these devices seems questionable.

The methodology involved measurement of the actual

amount of fluid delivered versus that expected based on the

selected infusion rate. Although it is stated that the study was

conducted at three flow rates, they are never specifically iden-

tified in the article. The method of measurement of fluid deliv-

ered involved infusion into single-use plastic syringes for the

two slowest rates and into graduated cylinders for the fast

rate. All of the mean measurement errors reported are less

than 3% and the greatest single error rate is 4%. This is very

important since the measurement error associated with dis-

posable syringes is at least 3 % to 5 % . Thus, it is impossible to

fully determine how much of the volume error reported was

due to device performance versus how much was due to mea-

surement error. The preferred method of accurately deter-

mining volume delivered would be a gravimetric means.

Before exposure to the magnetic field, all of the pumps
were tested as a control measure. The IVAC 530 devices were

outside of the manufacturer’s specification without even

having been exposed to the magnetic resonance imaging field,

with a mean error of 3.3%. This baseline inaccuracy was then

“taken into account when reporting deviations in accuracy

due to magnetic effects.” No similar handling of baseline

error rates for IMED pumps (which were within the manufac-

turer's specifications of +2% accuracy) apparently oc-

curred. This unique handling of data for IVAC devices would

appear to introduce a bias into the study results.

Finally, the entire study was based on an in vitro protocol

using only 0.9% sodium chloride solution. The wide variety

of clinically utilized infusions incorporate a large range of

viscosities and additives. This variable is known to signifi-

cantly affect the volume accuracy of infusion devices de-

pending on drop counting technology (for example, IVAC
530s), while minimally influencing cassette-type volumetric

pumps (such as IMED 960/965s). Error rates of 20% to 30%
or more based solely on varied solution types are easily docu-

mented for drop counting devices. To conclude that the IMED
960/965 devices are unsafe in intense magnetic fields based

on a mean error of 1.5% (range: 1% to 4%) represents a

superficial and narrow point of view that ignores the reality of

clinical practice conditions. The Emergency Care Research

Institute (ECRI), a recognized expert body familiar with

pump evaluations, has determined a standard of ±5% for

delivery volume accuracy in their device testing.
2

It is inter-

esting to note that even with the sophisticated gravimetric

method the ECRI employs to determine volume accuracy, a

1 % measurement inaccuracy is assumed.

In addition to these concerns about the study method-

ology, there appears to be an error in the second sentence of
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the discussion section of this report. The mean error rate for

the IMED 927 in the decreased magnetic resonance imaging

field is identified as 2.3%; however, if one takes the indi-

vidual error rates and known number of devices from the

results section at 9 to 12 G, the actual mean error rate is 1.8%.

The error rate is 2.3% only for devices at 10 to 12 G, as is

correctly stated in the results section.

Although the use of nuclear magnetic resonance imaging

is certainly on the increase and this study attempts to answer a

clinically relevant question, the limitations of the study meth-

odology invalidate the comparative accuracy findings. The

single largest methodologic deficiency is the use of a measure-

ment means with an inherent error rate in the same range as

the accuracy of device performance. The knowledge of

failure of the IMED 927 devices under the influence of intense

magnetism is useful; however, the additional study findings

need to be substantiated or nullified through appropriate

testing including a gravimetric volume measurement and a

range of clinically relevant infusion solutions.

RICHARD E. CRASS. PharmD

Pharmacy Services Coordinator

Clinical Services, IMED Corporation

9925 Carroll Canyon Road
San Diego, CA 92131-1192
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Mary B. Engler Responds

To the Editor: The primary focus of our article entitled

“The Effects of Magnetic Resonance Imaging on Intravenous

Infusion Devices" was to investigate the possibility that mag-

netic field interaction with intravenous (IV) devices might

result in inaccurate fluid delivery to a patient. Our main study

results indicated that the six IMED 927 devices completely

failed to deliver fluid within the close magnetic resonance

(MR) imaging field. The sample size of three IMED 960/965

and four IVAC 530 devices was determined adequate for the

study to ascertain proper fluid accuracy of these devices in the

MR imaging area. A larger sample size of these devices was

not feasible due to device availability and logistics of device

positioning in the MR imaging field.

The reported “measurement error associated with dispos-

able syringes is at least 3% to 5%" is not valid related to the

study results since fast rate collections were obtained using

graduated cylinders. In fact, syringe measurements served as

a method of measuring delivered volume equivalent to using

graduated cylinders in our testing. Specific flow rates from the

IMED devices were slow ( 10 ml per hour), medium (50 ml

per hour) and fast ( 100 ml per hour). The IVAC 530 device

rates were identical with exception to the fast rate at 99 ml per

hour. Data were obtained in a control versus experimental

magnetic environment and the reported “3% to 5% syringe

error" would have been initially measured during the control,

thus changes that occurred in the magnetic field would not be

due to syringe error. Clearly, volume error was due to device

performance affected by magnetic interaction, as vividly

demonstrated with the IMED 927, and not measurement

error.

The IVAC 530 devices were ± 3.3% prescribed fluid ac-

curacy in the control environment, which exceeds the manu-

facturer’s specifications ±2%. No aberration in IVAC 530

flow rates occurred in the magnetic environment, and thus no

statistically significant difference was detected between the

control and magnetic field exposure, for these devices. All

devices, including the IMED pumps, had initial calibration

levels determined before the study and the results of all de-

vices were calculated by the same statistical means without

bias.

The inclusion of multiple viscosity IV fluids and additives

was not within the scope of this study as previously stated in

the article. Additionally, despite ECRI’s ±5% standard for

delivery volume accuracy in their device testing, the IMED
960/965 devices’ range of error was 1 % to 4% and the de-

vices were significantly affected (P = .02) by close magnetic

interaction. This range of error poses definite clinical impli-

cations for a critically ill patient receiving life-sustaining IV

medications or for a pediatric patient, when fluid accuracy is

essential.

The inferences related to limitations of the study method-

ology are unsubstantiated. The inaccuracy of potential fluid or

medication delivery induced by magnetic interactions cannot

be minimized. Device performance is compromised with the

IMED devices and failure can occur in the magnetic environ-

ment. Future MR imaging capabilities with increased mag-

netic field strengths must also be considered related to the

effect on IV device performance. Therefore, in view of the

magnetic effects on intravenous device performance recog-

nized in our study, necessary precautions must be taken to

safeguard the patient in this environment. We hope our study

has stimulated further research, and perhaps a full-scale in-

vestigation including a larger sample size utilizing several IV

device types, multiple viscosity intravenous solutions and ad-

ditives will be conducted in the near future as a result.

MARY B ENGLER. RN. MS
Critical Care Nursing Service

Cardiac Surgery Branch, NHLBI
National Institutes of Health

Building 10, Room 7D50
Bethesda , MD 20892

Evaluating Enlarged Cervical Nodes

To the Editor: The brief review on evaluating peripheral

lymphadenopathy in adult patients by Kunitz 1 requires some

clarification and amplification. We believe that the author’s

recommendation for an early biopsy of a cervical node is

potentially dangerous.

In a retrospective review, McGuirt and McCabe 2 ana-

lyzed the outcome in patients who had biopsies of cancer-

filled neck nodes. The incidence of wound infection and local

and distant disease was higher in the group that underwent

biopsies than in the group undergoing en-bloc resection.

If cancer is suspected in an enlarged cervical node in an

elderly patient, the current preferred sequence of evaluation

includes the following:

• a fine-needle aspiration of the mass 3
;

• endoscopy of the upper aerodigestive tract including

direct laryngoscopy, esophagoscopy, bronchoscopy;

• an open biopsy of the mass preparing the patient for a

possible en-bloc cervical node dissection.

The technique of cytological evaluation of neck masses

has a false negative rate for malignancy of 0% to 6% and a

greater than 95% rate of true positives.
3 Since the majority of

neck masses harboring cancer originate from a primary tumor
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in the head and neck, 4 sound oncological management entails

treating the primary tumor and draining lymph nodes as a

single unit, by the use of surgical or radiation therapy or a

combination of the two. Anything less than this violates

time-tested techniques and potentially does the patient a great

disservice.

ELLIOT ABEMAYOR. MD. PhD
Assistant Professor of Surgery

R1NALDO F. CANALIS. MD
Professor, Division of Head and Neck Surgery

Harbor-UCLA Medical Center

1 000 W Carson Street

Torrance, CA 90509
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Medicare Island

To the Editor: Yesterday a form letter arrived from the state

Medicare office informing me that I was under surveillance—

presumably the computer had discovered an increase in my
office call charges. With this came the implied threat that if I

were found guilty 1 might be subject to heavy fines and per-

haps be denied future participation in the Medicare program.

That evening, as I pitched and tossed awaiting sleep, a

scene out of my childhood picture books flashed back to me.

There was my friend and hero. Captain Gulliver, lying pros-

trate on the beach, tied down in complete submission. Sur-

viving a shipwreck, he had staggered ashore, quaffed deeply

of his bottle of brandy and then he had drifted off into a sound

sleep. As my hero lay there those Lilliputians had quickly

tethered him to the ground, using a multitude of strings and

pegs. Adding insult to injury, they shot darts and arrows into

his face and hands. A sad but memorable story of a giant

immobilized by the onslaught of a host of little people.

Could it now be that The American Doctor, that once

proud and omnipotent Captain of the Ship, had quaffed too

deeply Old Uncle Sam brandy during the heady days of the

60s and 70s? That he was now about to find himself ship-

wrecked on Medicare Island, lashed and prostrated by an

army of quasigovernmental Lilliputians, each one equipped

with clipboard and rule book, their quivers filled with bundles

of regulatory arrows?

With official strings and pegs, these people could ham-
string the good doctor, bringing him to his knees. With ar-

rows dipped in governmental ink and bound with sticky red

tape, they could quickly bring him into submission. He would

be kept fearful lest he enter the wrong diagnosis on the admis-

sion sheet, or dare to extend the length of stay in hospital . And
surely he would take care not to raise his office call fees.

We all remember that our hero in Gulliver's Travels came
to a happy ending. Captain Gulliver was able to free himself

from his bonds and to wipe away those prickling darts and

arrows. So, too, this short chapter in my own Medicare scare

story had a happy ending. Rose, the efficient lady who han-

dles these matters in our office, was able to prove, because of

superb record keeping, that Medicare’s big computer had

simply glitched again.

But—will The American Doctor, as he travels the rocky

roads of Medicare Island in the months ahead, find ways of

casting off all those entangling tethers that thwart him in the

compassionate care of his patients? Will he learn to cope

successfully with complicated coding procedures? Will he

acquire the semantic skills to satisfy the demands of all those

little people or will he finally rebel at this assault on his

clinical integrity?

These are the questions that will need to be answered in the

final chapter of the Medicare Island storybook.

e. r w FOX. MD
1401 E Lakeshore Dr
Coeur d'Alene, ID 83814

Being Called to Account

To the Editor: There was a certain sense of pride in the way
he withdrew the mediastinal tube: the unwashed finger

smartly plugging the incision in the patient with the coronary

artery bypass graft. He had scoffed. “Let’s not get too com-

plicated,’’ when offered the standard sterile gloves, povi-

done-iodine and petrolatum gauze. He was totally aloof to the

possibility of his being the cause of a postoperative infection.

After all. he was germ free (or so he seemed to assume). In

contrast, patients’ visitors were carefully dressed in cover

gowns to decrease the possibility of introducing additional

organisms into the coronary surgical unit.

Then there was a urologist whose patient had a purulent

suprapubic incision and required a urethral catheter. The

urologist chose to insert the catheter without washing his

hands, without gloves and without meatal cleansing—much to

the shock of the onlooking nursing student. That time surely

could have been better spent prepping the patient using med-

ical asepsis.

A physician caring for a diabetic patient with a chronic

knee abscess left orders not to change the dressing. Lour days

later he removed the purulently saturated gauze, probed the

wound with his unwashed finger and applied additional anti-

bacterial ointment to the exudate. He was questioned about

the lack of hand-washing, gloves or cleansing agent and the

application of antibacterial ointment, which can result in

fungal infections when not removed before reapplication. But

the physician simply tried to offer reassurance of the “unnec-

essary” concern.

These incidents occurred in various well-respected hospi-

tals, and the physicians involved were likewise generally well

regarded. It is, of course, not only physicians who are respon-

sible for such practices. Researchers such as Albert and Con-

die 1 have given significant evidence of frequent hygienic

infractions by all health-care team members. Physicians

were, however, the most frequent culprits. After patient con-

tacts, they were noted to wash their hands only 14% to 28% of

the time. Because lack of hand-washing has frequently been

identified as the major mode of nosocomial infection trans-

mission, these figures are particularly ominous.

All health care personnel can improve their hygienic prac-

tices, thereby significantly decreasing nosocomial and iatro-

genic infections. Although we are all aware of the need for

improvement, this becomes more difficult when some of our

physician role models do not follow such practices.

I appeal to all physicians to examine your own practices.

What can you do to improve your hygienic technique? The
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results of your improved adherence to medical asepsis not

only will decrease the incidence of infection to your patients

directly, it can also decrease the number of days in hospi-

tal—so imperative with hospital cutbacks and DRGs. Perhaps

even more important, you as a role model will influence other

members of the health team, patient and family, thereby en-

couraging, by example, all of us to improve. It’s in your

hands.

MARSHA MILTON ROBERSON, RN, MN
Assistant Professor of Nursing

Critical Care Specialist Program Director

Department of Nursing, Graduate Division

California State University, Long Beach
Long Beach, CA 90840
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Update on Tarasoff in California

To the Editor: The Tarasoff 1 decision in California has

disturbed the mental health profession. Under that holding,

liability to third parties for failure to warn of specific threats

by a violence-prone patient was established. The duty was

vaguely defined, however, and the activities to be undertaken

to meet the duty have been almost impossible to carry out.

Beyond that, privacy problems have arisen. A therapist re-

porting threats by a patient is violating the patient’s confiden-

tiality. Of course, when life or limb are threatened, such

violation is quite justified. Unfortunately, patients often do

not see it that way. Similarly, slander issues have arisen. The

real problem is that a moral duty has been converted into a

legal duty. This is really new law, as no relationship need

exist between the professional and the injured party. In fact,

this liability was extended early in 1985 when damages were

awarded for emotional distress to the child of a person who
witnessed an attack on the person. 2

The “Rescue Doctrine,” a well-established principle of

the English/American law, is analogous and to the contrary.

There is no duty to rescue under our system. No one disputes,

however, a moral obligation. A liability problem, alluded to

infra, led to the development of “Good Samaritan” statutes in

most jurisdictions. Professionals who are willing to stop at the

scene of an accident are immune under these statutes from

liability except for gross negligence.

All of this could be construed as an advance for our civili-

zation. After all, one might argue, what is the value of law if

no underlying morality exists? Unfortunately, the enter-

prising legal profession has used the occasion to up the lia-

bility ante. A new actionable offense has been bom. Insurance

companies stand to profit substantially. The cost of these

profits will be borne by the therapists—and passed on to the

general public in the form of fee raises. Just when we are

abhorring rising health costs, more grist is added to the mill.

A greater evil is also served. As a matter of fact, civiliza-

tion is threatened by this rising tide of liability. Small munici-

palities are cancelling bus service. Certain small enterprises

cannot get off the ground because insurance is too expensive.

Citizens are refusing to serve on public bodies because they

are afraid of being sued and insurance is too expensive. Many
cannot afford to purchase any insurance because of escalating

costs. Medical care may at times be compromised because of

potential risks to practitioners. In general, people are deterred

from certain creative or productive activities because of fear

of suit. Certainly, there are advantages to that development.

Safety may be increased. On the other hand, progress is too

often sacrificed.

Some relief is in sight for affected psychotherapists. The
governor of California has signed (September 1985) As-

sembly Bill 1133. This bill limits the liability of therapists

toward third parties under certain circumstances. The duty to

warn, under appropriate circumstances, is preserved—upon

communication of a serious threat of physical violence

against a reasonably identifiable victim—but a more feasible

means ofcarrying out the duty is proposed. In essence, the bill

provides for immunity from liability for a psychotherapist

who fails to warn and protect from, or predict, warn of and

protect from, a patient’s threatened violent behavior, except

where the patient has communicated to the therapist a “se-

rious threat” of violence against a reasonably identifiable

victim. The bill further provides that if a duty to warn and

protect does exist, this duty would be discharged by the thera-

pist making reasonable efforts to communicate the threat to

the victim and to law enforcement authority. One must recall

that in the original Tarasoff case, the therapist involved actu-

ally did call the authorities and tried to have the patient com-

mitted, but was still found liable.

I believe that the public is beginning to tire of an overde-

veloped burden of liability, seemingly often designed by the

legal profession to generate more litigation. The pendulum

may be swinging the other way. I certainly would not favor

abandonment of new protections that have evolved. The cur-

rent legal climate, however, is antiprogress, generates impos-

sible expenses for the public and puts an aura of anxiety

around common daily events and activities. It is to be hoped

that Assembly Bill 1 133 will signal a shift in a healthy direc-

tion.

RONALD SHLENSKY. MD. JD

317 West Pueblo St

PO Drawer LL
Santa Barbara. CA 93102
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Bleeding Gastric Varices

To the Editor: An unusual and unappreciated cause of

upper gastrointestinal bleeding is isolated gastric varices

without esophageal varices. This anatomic condition has been

reported due to splenic vein thrombosis, 1 splenomegaly 2 and

even to a wandering spleen. 3 Bleeding gastric varices due to

primary splenomegaly alone apparently have not been re-

ported.

Report of a Case

Splenomegaly was noted in a 55-year-old man during an

unrelated surgical procedure. The patient’s progress was un-

eventful for six months, at which time the first of several

episodes of profuse, painless upper gastrointestinal bleeding

occurred. Endoscopy showed only gastric varices, and an

isotope scan, computed tomography and selective splenic ar-

teriography all showed only a homogeneously enlarged

spleen with good venous outflow. Laparotomy exposed a

massive spleen weighing 2,050 grams due to a “mantle zone”
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lymphoma that had also involved hilar nodes and liver. There

was no hepatic cirrhosis. Intraoperative portal pressure de-

creased from 16 cm to 5 cm of water after splenectomy. No
bleeding episodes had occurred in the 12 months since sple-

nectomy when the patient was last seen.

Isolated gastric varices are thought to result from elevated

fluid pressure transmitted from the splenic vein through the

connecting short gastric veins. Regardless of the fundamental

cause of this increased pressure, splenectomy apparently re-

lieves the varices and stops further bleeding. Diagnosis of

bleeding gastric varices by endoscopy may be difficult, arteri-

ography is often diagnostic but may allow false diagnosis of a

tumor, and subsequent biopsy can lead to catastrophe.
4

Massive splenomegaly is seen in a variety of diseases,

including lymphomas and other infiltrative processes. As
much as 55% of total blood flow can pass through such a

spleen, constituting an arteriovenous shunt 5

; in our case, the

high flow produced secondary gastric varices that bled pro-

fusely. Although the medical literature appears not to include

reports of this condition, isolated gastric variceal bleeding

should be considered in any patient with primary spleno-

megaly, and splenectomy may provide the cure.

JAMES J. NESTOR. MD
Department of Medicine
Kaiser Pertnanente Medical Center

900 Kielv Bird

Santa Clara, CA 95051
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Overtreatment and Mistreatment of

Wounds and Burns

To the Editor: Two surgeons were changing dressings on

patients they had operated on two days before. In both cases

the wounds had been uncontaminated and no drains had been

used. The first surgeon donned cap, mask and gloves and used

instruments to remove the old dressings and to wash around

the wound with an antiseptic. Then he applied an expensive

inner dressing of fine mesh gauze impregnated with an air-oc-

clusive antibacterial ointment. On top of that he put additional

dressings and lots of tape.

The second surgeon simply took off the old dressing on his

patient, examined the wound and, finding it satisfactory, just

left it open to the air.

The floor nurses and the infection control nurse think the

first surgeon is wonderful and the second surgeon is sloppy.

But which surgeon has the most wound infections? There

really is not much difference but I have tried both methods and

got fewer stitch infections with the open, dry technique.

Germs don't grow in dry places.

Since many surgeons today do leave wounds open, partic-

ularly after the initial dressing, and since they have such good

results, why should others go through all that rigamarole?

And it may easily cost the patient $12 each time.

Well, these were clean and closed wounds, but what about

open wounds such as deep abrasions, bums and small lacera-

tions that have not been sutured? The conventional wisdom is

to smear them up with an antibacterial cream or ointment and

to occlude the oozing raw surfaces further with "ouchless”

dressings that "won’t stick."

We should ask ourselves why we use dressing at all. Ani-

mals recover from prodigious wounds without dressings and

without clinical infections. They lick their open wounds to

remove dirt and coagulum and to allow air into the deeper

parts. Their saliva is far from sterile but cleansing, debride-

ment and drainage is accomplished with usual success.

Cleansing, debridement and drainage—we can best ac-

complish these by soaking open wounds, including bums, two

or three times a day, usually at home in the bathtub or shower

or with a wet towel and by gently wiping with cotton or even a

washcloth. No, we do not have to actually lick our wounds,

but we do much the same in this way.

Our problem stems from the common belief that we must

keep every germ out of such open wounds. The fact is that we
cannot; skin cannot be sterilized anyway. Instead, we should

concern ourselves with getting rid of the germs that are in

there already. Tap water is not sterile but contains less than 1

millionth of the number of genus that can be found in pus. We
should not be afraid to use it.

We should use simple gauze dressings sparingly and only

to stop bleeding at the very first or to keep clothing from

getting soiled where clothing must be worn. Such a dressing

will come off easily when the patient is soaking it those two or

three times a day.

With these principles, a number of us have found much
quicker healing with less pain or discomfort, fewer hospital

admissions and, of course, great savings.

GEORGE B. MARKLE IV, MD
911 N Canal Sleet

Carlsbad, NM 88220

Osteoporosis and the American Diet

To the Editor: I read with interest the article on prevention

of osteoporosis and osteoporotic fractures in the November

1985 issue.
1 There is considerable evidence to indicate that

the typical American diet which is very high in protein may

be a major factor in osteoporosis in this country. The break-

down products of a high protein diet are eliminated by the

kidneys, causing excess loss of calcium. This risk factor is

mentioned very briefly in the article. We have been led to

believe in this country that high protein intake through meat

and dairy products is essential to our well-being. Perhaps an

emphasis on lower protein intakes would cut down on the

risks of osteoporosis as well as of calcium-based urinary cal-

culi.

IRA E. BAILIE, MD
Turlock Medical Clinic

1015 East Main Street

Turlock, CA 95380
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S
yncope is a complex problem frequently confronting pri-

mary care physicians. It can be defined as a sudden,

transient loss of consciousness that resolves spontaneously

without specific intervention. It is a common symptom, as

5% to 20% of adults will experience one or more syncopal

episodes by age 75. Syncope accounts for 1% of hospital

admissions and about 3% of emergency room visits. The

annual incidence of syncope in the elderly in institutions may
be as high as 6%.

Many disorders can cause syncope. In most persons, syn-

cope is caused by a benign disorder such as vasodepressor

reactions, results in little morbidity and does not recur. In

some persons, however, syncope is due to a potentially life-

threatening disorder, such as ventricular arrhythmias, and

may be the forerunner of sudden death. In other persons,

syncope may be recurrent and result in injury, restricted mo-
bility and chronic anxiety. Considering this highly variable

prognosis, primary care physicians need to identify the cause

of syncope in each patient and, if necessary, initiate appro-

priate therapy. Unfortunately, this may be a difficult, expen-

sive and sometimes impossible proposition. In recent studies,

despite intensive investigation, the cause of syncope could not

be established in 13% to 47% of patients. As a result, the

clinical utility of diagnostic tests routinely used to evaluate

patients with syncope has been questioned, and additional

diagnostic procedures have been proposed. In this paper we
review the evaluation of patients who have syncope.

Pathophysiology

There are four major pathophysiologic mechanisms of

rapid, episodic loss of consciousness (Table 1). A transient

reduction in cerebral blood flow is the most common mecha-

nism and may result from four abnormalities. First, cerebral

blood flow may be critically reduced by obstruction to flow

within the heart or pulmonary circulation. Second, certain

cardiac arrhythmias may temporarily reduce cardiac output

and produce syncope. Third, vasomotor instability resulting

from a variety of disorders may transiently decrease systemic

vascular resistance or venous return or both, with subsequent

hypotension and syncope. An associated absolute or relative

bradycardia may contribute significantly to the reduction in

cardiac output associated with these disorders. Fourth, focal

cerebrovascular disease—specifically, episodic brain-stem

ischemia— is an uncommon cause of syncope. Importantly, a

variety of drugs may reduce cerebral blood flow and cause

syncope in susceptible patients, by producing either an ana-

phylactic reaction, orthostatic hypotension or a cardiac ar-

rhythmia (Table 2).

Generalized seizures may present as unexplained syncope,

particularly if there are no witnesses to report seizure activity

or postictal confusion. Complex partial (psychomotor) sei-

zures or akinetic seizures may present with loss of conscious-

ness but without tonic and clonic movements. Conversely,

cardiovascular syncope may be accompanied by a few myo-

clonic jerks of the extremities, a brief tonic extension of the

body or even by a generalized seizure if the period of reduced

cerebral blood flow is prolonged.

Hypoglycemia rarely produces syncope with rapid loss of

consciousness and spontaneous recovery. Instead hypogly-

cemia causes a gradual alteration in sensorium and a pro-

longed period of unconsciousness lasting from minutes to

hours. Recovery requires administration of glucose.

Psychiatric or functional disorders may produce an ap-

parent loss of consciousness. The duration of syncope in these

patients is often more prolonged than with cardiovascular

syncope or seizures. There may be bizarre movements and

unexpected responsiveness to sensory stimuli during the pe-

riod of apparent unconsciousness.

(Stults BM, Gandolfi RJ: Diagnostic evaluation of syncope [Topics in Primary Care Medicine]. West J Med 1986 Feb; 144:234-238)

From the Division of General Internal Medicine, Department of Internal Medicine. Veterans Administration Medical Center, and University of Utah Medical Center,

Salt Lake City.
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ABBREVIATIONS USED IN TEXT

AEM = ambulatory electrocardiographic monitoring

ECO = electrocardiogram

EEG = electroencephalogram

The elderly may be particularly predisposed to syncope.

They are more likely to consume drugs that may precipitate

syncope. Additionally, certain age-related physiologic

changes, such as lower resting cerebral blood flow and

blunting of the compensatory increase in heart rate and stroke

volume in response to vasodilatation and hypotension, and a

high prevalence of chronic cardiopulmonary, cerebrovas-

cular and hematologic disorders may cumulatively reduce

baseline cerebral oxygen delivery. Superimposition of an-

other stress that further decreases cerebral oxygen delivery

may result in syncope, even though this same stress would be

insufficient to produce syncope in a younger, healthier

person. Syncope in elderly persons may therefore be multifac-

torial, causing considerable diagnostic difficulty for physi-

cians.

Diagnostic Evaluation

The relative frequency of the different causes of syncope

varies according to the characteristics of the study population

and the specific diagnostic and inclusion criteria used by the

investigators. The most common diagnoses in six recent

studies are listed in Table 3. In study populations composed

primarily of younger outpatients, vasodepressor reactions and

first-time seizures are the most common causes of syncope. In

contrast, in patients who are older or who have been admitted

to hospital for evaluation of syncope, cardiac sources increase

in frequency.

In up to 47% of patients in these studies, the cause of

syncope could not be determined despite intensive investiga-

tion. Several factors may contribute to this diagnostic diffi-

culty. First, the results of the history and physical

examination may be nondiagnostic. Premonitory symptoms
or predisposing factors characteristic of a given disorder may
be absent, and the syncopal episode may not have been wit-

nessed. Many causes of syncope, such as cardiac arrhythmias

and certain types of vasomotor instability, occur episodically

and are rarely evident at the time of physical examination.

Second, the physician infrequently has the opportunity to

observe or directly monitor, such as by ambulatory electro-

cardiography, a patient during a syncopal episode. If asymp-

tomatic abnormalities are detected by physical examination or

with other diagnostic tests, it may be difficult to link these

abnormalities with certainty to a patient’s syncopal epi-

sode(s). For example, should diagnostic significance be as-

signed to a certain orthostatic decrease in systolic blood

pressure or to the occurrence of complex ventricular ectopy or

a short run of ventricular tachycardia during ambulatory elec-

trocardiography if the patient is asymptomatic during the

period of monitoring? The specific diagnostic criteria that

should be used to assign a cause for syncope to patients with

asymptomatic abnormalities have not yet been determined by

prospective studies with long-term follow-up.

The clinical utility and indications for various diagnostic

tests used to evaluate patients with syncope are reviewed

below.

TABLE 1—Pathophysiologic Classification of Episodic Loss of

Consciousness

Decreased cerebral blood flow

Obstruction to flow

Intracardiac—aortic or pulmonic valve stenosis, hypertrophic

cardiomyopathy, prosthetic valve malfunction, atrial myxoma

Intrapulmonary—pulmonary embolism, pulmonary hypertension

Cardiac arrhythmias

Tachycardias and bradycardias

Vasomotor instability

Vasodepressor syncope— "vasovagal reaction"

Orthostatic hypotension

Carotid sinus syncope

Situational syncope—micturition, defecation, swallow, cough

Cerebrovascular disease

Vertebrobasilar transient ischemia

Subclavian steal syndrome

Seizures

Hypoglycemia

Psychiatric—conversion reactions, hysteria

TABLE 2 —Potential Drug Causes of Syncope

Diuretics

Antihypertensives

Nitrates

Psychotropics

Digitalis

Antiarrhythmics

/3-Blockers

TABLE 3.-Frequency of Causes of Syncope

Cause

Study

Cardiac

Percent

Vasomotor

Instability

Percent

Seizure

Percent

Other

Percent

Unknown
Percent

Martin et al,

1984

Mean age = 41 .3 yr

Outpatients, N = 170 4.1 46.8 8.8 2.7 37 6

Day et al,

1982

Mean age = 44 yr

Outpatients, N = 198 8.5 33.0 29.0 17.0 12.5

Eagle et al,

1985

Mean age = 54 yr

Outpatients, N = 176 8.5 44.9 1.1 6.2 39.3

Silverstein et al,

1982

Mean age = 67 yr

Inpatients, N = 108 39.0 5.5 4.5 4.0 47.0

Kapoor et al,

1983

Mean age = 56 yr

Outpatients, N = 123

Inpatients, N = 81 26.0 18.0 1.5 7.0 47.5

Lipsitz et al,

1985

Mean age = 87 yr

Nursing home
residents, N = 67 21.0 37.0 4.4 6.6 31.0
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History and Physical Examination

In recent studies the history and physical examination

have determined the cause of syncope in about 50% of the

patients in whom a diagnosis could eventually be established;

other diagnostic tests were less frequently useful. Certain

types of syncope, such as vasodepressor reactions, the situa-

tional syncopes and orthostatic hypotension, are diagnosed

only by history or physical examination.

Table 4 lists important aspects of the history for patients

with syncope. A physician should first establish whether a

loss of consciousness indeed occurred. While on occasion

dizziness may represent another manifestation of a disorder

that can lead to syncope, it is a less specific symptom than

syncope and carries a broader differential diagnosis and less

ominous prognosis. The symptoms and circumstances of the

presyncopal, syncopal and postsyncopal periods should be

elicited carefully. If available, the account of an eyewitness

may be quite helpful. The history must be used cautiously in

assigning a specific cause to patients with syncope. Vasode-

pressor reactions should not be applied as a “wastebasket”

diagnosis to syncopal episodes of uncertain etiology. Vasode-

pressor syncope should be diagnosed only when there is both

an appropriate precipitating situation, such as fear, pain, ap-

prehension, and premonitory symptoms, such as nausea, dia-

phoresis, light-headedness, before the loss of consciousness.

Transient cerebral ischemic attacks are a rare cause of syn-

cope and should be diagnosed only when focal neurologic

symptoms and signs of vertebrobasilar ischemia accompany

the syncopal episode. Difficulties in determining seizures to

be the cause of syncope were discussed in the pathophysi-

ology section above.

A physical examination should include careful measuring

of the blood pressure in the supine and standing positions and

in both arms. To implicate orthostatic hypotension as the

cause of syncope, upon standing, the patient should experi-

ence syncope or near syncope in association with a decrease in

systolic blood pressure of more than 25 mm of mercury or a

decrease in standing systolic blood pressure to less than 90

TABLE 4 —Historical Evaluation of Syncope

Presyncopal Period

Situation

Activity—exertion, coughing, urinating and so forth

Environment—temperature, crowding

Emotional upset

Position

Upright, supine, recent orthostatic change

Head turning

Premonitory symptoms and their duration

Nonspecific— nausea, sweating, light-headedness

Cardiac—palpitations, chest pain

Focal neurologic—vertigo, diplopia, dysarthria, hemiparesis and

the like

Aura

Syncopal Period

Report of witness—seizure activity

Estimated duration

Fecal or urine incontinence

Postsyncopal Period

Report of witness—such as postictal confusion

Focal neurologic symptoms or signs

mm of mercury (or both). The blood pressure should be mea-

sured immediately after the patient stands and at frequent

intervals over a period of five minutes. Orthostatic hypoten-

sion cannot be excluded as the cause of syncope by a single

measurement, since it may be more severe in the early

morning hours or in the first hour after meals. Measurements

under these circumstances may be required if suggested by the

history. A systolic blood pressure differential of more than 20

mm of mercury between the two arms raises the possibility of

the subclavian steal syndrome, especially if the patient’s syn-

cope was accompanied by symptoms of vertebrobasilar isch-

emia. Careful cardiac and carotid pulse examination may
suggest intracardiac or intrapulmonary outflow obstruction

whose presence can be confirmed by more definitive testing.

Carotid sinus massage may result in bradycardia, hypo-

tension or both in patients with carotid sinus hypersensitivity.

Detection of carotid sinus hypersensitivity, however, does

not definitely establish it as the cause of syncope, as it is found

in 10% of normal elderly persons. Therefore, careful correla-

tion with a patient’s history is needed to diagnose carotid sinus

hypersensitivity as the cause of syncope. Because of the pos-

sible induction of bradycardia and hypotension, carotid sinus

massage should be done with simultaneous monitoring of the

blood pressure and electrocardiogram. An intravenous line

should be in place with atropine and pressor agents immedi-

ately available. It should not be done if there is historical or

physical evidence of cerebrovascular disease. Finally, a

careful and detailed neurologic examination is necessary to

detect any focal abnormalities that might indicate intracranial

pathology with an associated seizure focus.

Electrocardiogram

A routine electrocardiogram (ECG) establishes the cause

of syncope in only 3% to 6% of patients. Diagnostic findings

include severe bradyarrhythmias or tachyarrhythmias or

acute myocardial infarctions that result in syncope rather than

chest discomfort. Other ECG abnormalities are not diag-

nostic of the cause of syncope but may suggest the presence of

structural heart disease and help guide the selection of other

tests.

Ambulatory Electrocardiographic Monitoring

Patients with syncope not diagnosed by the initial evalua-

tion are usually referred for 24-hour ambulatory electrocar-

diographic monitoring (AEM). Although AEM will detect a

presumptive cause of syncope in some patients, its overall

diagnostic utility is uncertain. If during the monitoring period

a patient has a recurrence of syncope or symptoms of near

syncope, then arrhythmias may be included or excluded as the

cause of syncope according to their temporal concurrence

with the patient's symptoms. Unfortunately, in the largest

available study, only 1 % of patients had a syncopal episode

during the monitoring period, while another 16% experi-

enced symptoms of near syncope.

More than 80% of patients are asymptomatic during the

monitoring period. Because serious arrhythmias may occur

only intermittently, their absence on the AEM recording does

not rule out arrhythmias as the cause of syncope. Major ar-

rhythmias without symptoms are found in about 10% of pa-

tients monitored for syncope. Similar arrhythmias may be

found in persons with no history of syncope, however, partic-
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ularly in the elderly and in persons with structural heart dis-

ease. At this time, it is not certain which asymptomatic

arrhythmias to infer as a probable cause of syncope, and there

is pronounced variability in the diagnostic criteria used by

different investigators. The criteria used by one group are

listed in Table 5. Clinical judgment must be used in assigning

diagnostic significance to asymptomatic arrhythmias.

Whether AEM for periods longer than 24 hours will im-

prove the diagnosis of arrhythmia-induced syncope has not

been determined. Repeat 24-hour AEM may be indicated in

patients in whom there is a strong clinical suspicion of ar-

rhythmias as the cause. Alternately, if available, transtele-

phonic ECG event recording devices may be kept by the

patient for several weeks, to be activated by the patient or a

bystander in the event of symptoms.

Intracardiac Electrophysiologic Studies

Because AEM may not show an arrhythmia or may docu-

ment an asymptomatic arrhythmia of uncertain significance,

intracardiac electrophysiologic studies have recently been ap-

plied to patients with syncope of unknown origin. These

studies include attempts to induce ventricular and supraventri-

cular tachycardias, evaluation of sinus and atrioventricular

TABLE 5.—Asymptomatic Arrhythmias That Can Cause

Syncope
*

Bradyarrhythmias

Sinus pause greater than 2 seconds

Atrial fibrillation with R-R interval greater than 2 seconds

Complete atrioventricular block

Mobitz II type atrioventricular block

Tachyarrhythmias

Ventricular tachycardia greater than 5 beats

'Adapted from Kapoor WN. Karpf M, Wieand S. et al (W Engl J Med 1983. 309:197-204)

node and His-Purkinje system function and testing for carotid

sinus hypersensitivity. Electrophysiologic studies have been

useful in the management of patients with recurrent tachycar-

dias because pharmacologic prevention of an inducible tachy-

cardia correlates with long-term prevention of spontaneous

tachycardia by the same drug. The premise for using these

studies to evaluate syncope is that most patients with syncope

due to causes other than arrhythmias should have normal

results, whereas those with arrhythmia-induced syncope

should frequently show certain inducible tachycardias or con-

duction abnormalities. Specific therapy for such an abnor-

mality—antiarrhythmic drugs or pacemakers—would then

prevent recurrent syncope.

About 50% of patients with syncope not diagnosed by

extensive noninvasive investigation show one or more abnor-

malities during intracardiac electrophysiologic studies; these

abnormalities are more commonly found in, but not limited

to, patients with structural heart disease or recurrent syncope

or both. Available evidence suggests that specific treatment of

inducible, sustained, unimorphic ventricular tachycardia, and

perhaps His-ventricular intervals greater than 100 ms and

sinus node recovery times greater than 3 seconds, may pre-

vent recurrent syncope. Additionally, patients with no abnor-

malities found on these studies have a low rate of sudden death

and recurrent syncope on long-term follow-up. Whether other

abnormalities found on electrophysiologic study, such as non-

sustained ventricular tachycardia, hypersensitive carotid

sinus and other conduction defects, accurately predict the

cause of syncope has not been determined.

At this time, patients with recurrent syncope not diag-

nosed by a complete noninvasive evaluation should undergo

electrophysiologic studies. Patients with structural heart dis-

ease and a single episode of syncope unexplained by nonin-

vasive investigation may also be considered for study, in view

of their increased risk of serious arrhythmias.

History

Physical examination

ECG

1

1

Diagnosis
1

No diagnosis

1

No diagnosis

1
Suggestive findings No suggestive findings

Therapy
1

Appropriate testing

1 1

Diagnosis No diagnosis —
|

24-h0L r AEM

1

Therapy
I

1

Diagnosis

1

No diagnosis

1

Therapy
1

1

SHD and/or No SHD
recurrent

|

Nonrecurrent

1

1

Prolonged AEM
1

Observe

Consider EEG

1

1

Diagnosis

1

1

No diagnosis

|1

Therapy EPS

Figure 1 .—Diagnostic evaluation of

syncope. Modified from Kapoor WN, et

al, 1985. AEM = ambulatory electrocar-

diographic monitoring, ECG = electro-

cardiogram, EEG = electroencepha-

logram, EPS = intracardiac electro-

physiologic studies, SHD = structural

heart disease
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Other Diagnostic Tests

Electroencephalograms (EEG) and computed tomo-

graphic head scans should be done only in patients whose

history of syncope is strongly suggestive of a seizure or who
have focal neurologic deficits on physical examination. In the

absence of these findings, the diagnostic yield of both tests has

been less than 2 % . An EEG may also be indicated for patients

with recurrent syncope of unknown cause, although its utility

has not been confirmed.

Echocardiography should be limited to patients with aus-

cultatory findings suggestive of significant valvular heart

disease or hypertrophic cardiomyopathy. Because hypogly-

cemia is a rare cause of syncope, there is little or no diagnostic

yield from glucose tolerance testing.

Prognosis and Management

Higher-than-normal mortality rates appear to be limited to

patients with a cardiovascular cause of syncope, including

arrhythmias, structural heart disease and pulmonary vascular

disease. The one-year mortality in these patients is from 18%
to 33%, and nearly 80% of the deaths occur suddenly. The

6% to 12% mortality rate for patients with noncardiovascular

or unknown causes does not differ from that of age and co-

morbidity -matched controls. Primary care physicians must

use these prognostic data in conjunction with the results of the

initial history, physical examination and ECG to determine

which syncope patients require aggressive diagnostic evalua-

tion, including admission to hospital. Current evidence sug-

gests that all patients in whom a cardiovascular cause is

suspected should be promptly admitted to hospital to undergo

continuous ECG monitoring along with other appropriate

tests to confirm the diagnosis. Additionally, patients with

unexplained syncope who have structural heart disease or who

are older than 70 years may also be considered for hospital

admission. Most other patients can be evaluated while outpa-

tients.

Specific diagnostic tests are selected to confirm etiologies

suggested by the initial clinical evaluation. In the absence of

suggestive clinical findings, patients should undergo 24-hour

AEM. If AEM is nondiagnostic, patients without structural

heart disease may be observed, provided syncope is not recur-

rent. Patients with structural heart disease or recurrent unex-

plained syncope may require more prolonged AEM, an EEG
or both. If the results of these studies are also nondiagnostic,

i

cardiology consultation should be obtained with consider-

ation of electrophysiologic studies (Figure 1 ).

Patients with undiagnosed syncope require careful fol-

low-up because nearly 25 % will have one or more recurrences
i

over the next year. Repeat diagnostic evaluation may elicit a

cause in 2 % to 5 % of these patients.
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Clinical Ecology—A Critical Appraisal

In 1981 the California Medical Association (CMA) adopted the position that clinical ecology does

not constitute a valid medical discipline and that scientific and clinical evidence to support the

diagnosis of “environmental illness’’ and “cerebral allergy” or the concept of massive environ-

mental allergy is lacking. As a result of requests from clinical ecologists for an opportunity to present

to CMA evidence justifying their diagnostic and treatment methods, the chair of the CMA Scientific

Board, Allen W. Mathies, Jr, MD, appointed a task force in 1984 to review clinical ecology. The task

force conducted an extensive literature review and held a hearing.

Clinical ecology is based on two main hypotheses: first, that the total load of low-dose environ-

mental stressors is important in the induction of illness; and, second, that changes in the frequency

of and intervals between exposures to specific substances can mask the clinical manifestations of

or alter the degree of sensitivity to those substances. Treatment methods used by clinical ecologists

include avoidance, symptom-neutralizing doses of diluted extract of the offending agents, rotation

diets and an ecologically sound workplace and home.
The task force recognizes that certain environmental chemicals and allergens produce well-de-

fined syndromes in humans and that some patients suffer from illnesses that are not readily diag-

nosed and for which only supportive therapy exists. The conclusions of the task force are

• There is no convincing evidence that supports the hypotheses on which clinical ecology is

based.

• Clinical ecologists ha ve not identified specific, recognizable diseases caused by exposure to

low level-environmental stressors.

• Methods to diagnose and treat such undefined conditions have not been shown to be effec-

tive.

• The practice of clinical ecology can be considered experimental only when its practitioners

adhere to scientifically sound research protocols and inform their patients about the experimental

nature of their practice.

(California Medical Association Scientific Board Task Force on Clinical Ecology: Clinical

ecology—A critical appraisal [Information], West J Med 1 986 Feb; 1 44:239-245)

The practice of clinical ecology has been proposed as an

alternative approach to the practice of environmental

medicine. Practitioners of clinical ecology maintain that a

broad range ofcommon physical and psychological disorders

can be triggered in susceptible persons by ongoing low-level

exposure to foods, environmental chemicals and natural inhal-

ants. Because the medical community has been reluctant to

accept clinical ecology concepts, many practitioners of clin-

ical ecology are redesignating their treatment practices "al-

lergy and environmental medicine.”

This paper is the result of deliberations by the California

Medical Association (CMA) Scientific Board's Task Force to

Evaluate Clinical Ecology. In 1981 the CMA Scientific

Board reviewed clinical ecology in cooperation with the

CMA Scientific Advisory Panels on Allergy, Internal Medi-

cine, Pediatrics and Preventive Medicine & Public Health and

the Committee on Environmental Health. The conclusions of

this review were that

• clinical ecology does not constitute a valid medical dis-

cipline;

A report of the Task Force on Clinical Ecology of the Scientific Board of the California Medical Association. W. C. Wiederholt, MD, was Chair of the task force; the other

members were Charles E. Becker. MD: Carroll Brodsky, MD; Gideon Letz, MD; Michael Miller, MD; John Peters, MD; Edward Smuckler, MD; Stephen Wasserman, MD: Antony
Gualtieri. MD. and Linda Ramsey . Their names and affiliations are given in Appendix A at the end of this article.

This report was endorsed by the Council of the California Medical Association on October 12, 1985.

Reprint requests to Linda Ramsey, Director. Division of Scientific and Educational Activities, California Medical Association, PO Box 7690. San Francisco, CA 94 120-7690.
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• scientific and clinical evidence to support the diagnosis

of “environmental illness” and “cerebral allergy” or the con-

cept of massive environmental allergy is lacking.

Because of repeated requests from some clinical ecolo-

gists for an opportunity to present to CMA evidence justifying

their diagnostic and treatment methods, the chair of the Scien-

tific Board, Allen W. Mathies, Jr, MD, appointed a task force

in August 1984. The charge to the task force was to review

pertinent material, to conduct a hearing at which clinical

ecology proponents could present their views and to formulate

recommendations to the CMA. The task force did not address

any political or economic issues but strictly limited itself to a

scientific evaluation of the evidence. The three main ques-

tions the task force addressed were as follows:

1 . Are there certain symptoms or signs that would allow

physicians to identify specific diseases or syndromes induced

by low-level environmental exposure as defined by clinical

ecologists?

2. Do reliable tests exist that provide objective evidence

of such diagnoses?

3. Are there proved therapies that are beneficial for pa-

tients who have been identified as having symptoms related to

environmental exposure?

These questions were addressed by a review of available

literature and at a hearing where practitioners of clinical

ecology and others presented additional evidence. Before dis-

cussing the methodology, results and conclusions of our ap-

praisal, a brief overview of the basic tenets composing current

clinical ecology practice is in order.

Overview of Clinical Ecology

Clinical ecology is based on two main hypotheses. First,

the total load of low-dose environmental stressors is important

in the induction of illness; and. second, changes in the fre-

quency, intensity of and intervals between exposure to a spe-

cific substance can mask the clinical manifestations of or alter

the degree of sensitivity to that substance. Clinical ecologists

focus on psychophysiological, psychiatric and central ner-

vous system syndromes. They believe that these are the re-

sults rather than the causes or correlates of sensitivities to

environmental agents. Great emphasis is placed on the role of

environmental chemicals and foods. The most common trig-

gers ofchronic ecologic illness are considered to be frequently

ingested or inhaled substances including foods and indoor as

well as outdoor air pollutants. Patients frequently are debili-

tated by their chronic symptoms.

Every system of the body may be affected. Symptoms and

signs include depression, irritability, mood swings, inability

to concentrate or think clearly, poor memory, fatigue or

drowsiness; diarrhea, constipation, cramps, gas pain or

bloating; sneezing, nasal congestion, runny nose, asthma,

itching eyes and nose, eczema and skin rashes, and a diverse

array of other symptoms such as headache, muscle and joint

pain, swelling of various parts of the body, urinary frequency

or pain, pounding heart, dark circles under the eyes and cold

or tingling extremities.

Potential stressors in the workplace, home and external

environment include practically everything that modern men
and women come into contact with or use. Some of those

identified are polluted urban air. diesel exhaust, tobacco

smoke, fresh paint or tar, organic solvents and pesticides.

new soft plastics, newspaper print, perfumes and colognes,

unvented gas appliances, new building material and poorly

ventilated new buildings, permanent press and synthetic fab-

rics, household cleaners, rubbing alcohol, felt-tip pens, ce-

dar-lined closets and tap water. Low doses of substances that

alone might be benign may interact additively or synergisti-

cally on some common pathways in the body to produce ill-

ness. The greatest response to many stressors usually is

evoked by the initial exposure after sensitization has been

established. If exposure is frequent, however, the body may
adapt by progressively dampening its acute response— but

low-grade problems persist and are not easily recognized.

In contrast to allergic disorders, which are frequently IgE

related and manifest themselves in the skin or in the respira-

tory system, environmental illnesses may be related to IgE

and immune complexes—or other still unknown mecha-

nisms—and may involve all bodily systems. The diagnosis of

environmental illness is made by a detailed clinical, dietary

and environmental history. Suggestive laboratory evidence

includes altered levels of T- and B-cell subsets. A patient's

response is tested further by clinical avoidance and challenge

tests, by serial dilution titration methods using skin tests, by

provocation-neutralization tests and by the cytotoxic test.

The endpoint dilution for a particular stressor is deter-

mined with the serial dilution titration method. Optimal dose

treatment is then instituted with some fraction or multiple of

values of the 0.01 -ml endpoint dose with the goal to find the

dose that will induce symptom relief for as long as possible

between injections. In the provocation-neutralization test, a

suspected offending substance is diluted and administered ei-

ther intradermally or sublingually. The neutralizing dose is

the concentration that relieves a patient's symptoms while a

higher or lower dose will provoke symptoms. The cytotoxic

blood test is based on the assumption that extracts of chemi-

cals and foods to which the patient is sensitive will induce

visible damage to the patient's platelets or leukocytes. The

mainstays of treatment are avoidance or elimination of

stressors in the diet or the environment, rotation diets, op-

timal dose intradermal treatment, neutralization treatment and

an ecologically sound workplace and home. Environmental

control units play a prominent diagnostic and treatment role in

some centers.

Methodology

Members of the Task Force were chosen for their exper-

tise in internal medicine, toxicology, epidemiology, occupa-

tional medicine, allergy, immunology, pathology, neurology

and psychiatry. By necessity, the task force concentrated pri-

marily on a thorough and critical review of the pertinent

literature. Many references were provided by the petitioners.

In addition, an independent search of the literature was con-

ducted and articles were solicited from the American

Academy of Environmental Medicine (formerly the Society

for Clinical Ecology), the American Academy of Otolaryngic

Allergy and the Pan-American Allergy Society. Key articles

and books were reviewed by all members of the task force.

Other articles requiring specific expertise were reviewed by

individual members who then presented their findings to the

group.

The task force agreed to accept certain criteria to make the
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literature review process as objective as possible. These cri-

teria have been published 1
' 3

but will be briefly summarized.

To assess causation of environmental illness, the following

questions were raised:

1 . Is there evidence from either experimental studies in

humans (such as randomized controlled trials) or epidemio-

logic studies (such as cohort or case-control studies)?

2 . Is the association strong?

3. Is the association consistent from study to study?

4. Is the temporal relationship correct ?

5 . Is there a dose-response relationship?

6. Does the association make epidemiologic sense?

7. Does the association make biologic sense?

8. Is the association specific?

9. Is the association consistent w ith a previously proved

causal association?

To assess prognosis the following questions were asked:

1 . Was an inception cohort assembled?

a. Were patients identified at an early and uniform

point in the course of their disease?

b. Were the diagnostic criteria, disease, severity,

co-morbidity and demographic details for inclusion

clearly specified?

2 . Was a referral pattern described?

3 . Was complete follow-up achieved?

4. Were objective outcome criteria developed and used?

5. Was outcome assessment blind?

6. Was adjustment for extraneous prognostic factors car-

ried out?

Diagnostic tests were subjected to the following ques-

tions:

1 . Was there an independent, “blind" comparison with a

“gold standard” of diagnosis?

2. Was the setting for the study and the filter through

which study patients passed adequately described?

3. Did the sample include an appropriate spectrum of

mild and severe, treated and untreated patients, plus persons

with different but commonly confused disorders?

4. Were the methods for carrying out the tests described

in sufficient detail to permit theirexact replication?

5. Was the reproducibility of the test result (precision)

and its interpretation (observer variation) determined?

6. Was the term “normal” defined sensibly? (Gaussian;

percentile; risk factor; culturally desirable, diagnostic or

therapeutic?)

7. If the test was advocated as part of a cluster or se-

quence of tests, was its contribution to the overall validity of

the cluster or sequence determined?

8. Was the "utility" of the test determined? (Were pa-

tients really better off for it?)

Articles dealing with therapy were evaluated by asking the

following questions:

1 . Was the assignment of patients to treatments really

random?

a . Was similarity between groups documented?

b. Was prognostic stratification used in alloca-

tion?

2. Were all clinically relevant outcomes reported?

a. Were mortality and morbidity reported?

b. Were deaths from all causes reported?

c . Were qual ity of life assessments conducted?

d. Was outcome assessment blind?

3. Were both statistical and clinical significance consid-

ered?

a. If statistically significant, was the difference

clinically important?

b. Was the study population large enough to show
a clinically important difference if it should occur?

4. Were all patients who entered the study accounted for

at its conclusion? (Were drop-outs, withdrawals, noncom-

pliers and those who crossed over handled appropriately in

the analysis?)

A significant portion of the literature that was made avail-

able to the task force consisted of individual case reports,

testimonials and newspaper articles. While all materials were

thoroughly reviewed, only publications that satisfied at least

some of our review criteria were seriously considered.

Hearing

A hearing was conducted by the task force on April 30,

1985. Presenters were selected by the petitioners and the task

force. Each presenter was given equal time. Presenters in-

cluded Drs Fricke. Boyles, Rea, Buttler, Finn, Brostoff,

Jewett and Whittington and Mr Fevin. Their names, ad-

dresses and affiliations are given jn Appendix B. The hearing

was public and a number of interested persons attended. Be-

cause the purpose of the hearing was to gather additional

information and to clarify certain unresolved questions, dis-

cussion was limited to presenters and task force members.

Some presentations were testimonials and others ad-

dressed known environmental pollutants and well-established

disease entities not relevant to the charge of the task force.

Still others provided some new data, but without the benefit of

a detailed analysis of the study design, no judgment can be

made at this time. Presenters were invited to send additional

written information to the task force after the hearing and

several did so.

Discussion of Published and Unpublished Papers

The task force was not charged with and did not conduct

an extensive review of established allergic disorders and

known or suspected environmental pollutants. Because mate-

rial addressing these issues was submitted, we did review it

but did not include it in our assessment. The task force also

reviewed numerous publications that, by their nature, do not

lend themselves for critical analysis or do not contain infor-

mation that would be helpful to illuminate or answer the ques-

tions raised. These publications are listed in Appendix C and

include books, editorials, position and policy statements,

newspaper articles, symptom lists, letters, medical reports,

case reports, course outlines, papers or presentations dealing

with known or suspected pollutants, political statements, pub-

lications dealing with issues of medical quality assurance and

legal aspects, review articles, research proposals, instruction

papers, manuals and books and articles of unknown source.

The following section will discuss papers reviewed by the

task force which either appeared relevant to our inquiry, or

which the petitioners offered as evidence documenting the
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efficacy of diagnostic and treatment methods in clinical

ecology, or which satisfied at least some of our review cri-

teria.

Three papers by Miller were reviewed. The first, a dou-

ble-blind study of food extract injection therapy, 4 was found

to contain statistically inappropriate data analysis. The

second paper by the same author5
is a discussion of the pre-

vious paper using the same patient population. Miller’s third

paper, “Treatment of Active Herpes Virus Infections With

Influenza Virus Vaccine,” 6 was not a blinded study nor were

the patients randomly assigned. A study by Burr and Mer-

rett,
7 which represents a community survey of food intoler-

ance in Great Britain, reported no association between food

intolerance and allergic histories and also found that plasma

IgE was lower in women with food intolerance. The study by

Gardner and co-workers 8 investigating the role of plant and

animal phenols in food allergy simply reported observations

of 100 patients without random assignment.

The Society for Clinical Ecology, in a statement submitted

to the California Board of Medical Quality Assurance, 9
cited

the three papers reviewed below as best demonstrating the

validity of the basic hypotheses of clinical ecology.

McGovern and associates
10 published a paper on food and

chemical sensitivity describing six allergic patients and six

normal controls. There was no definition of the disease entity

being diagnosed or treated. Before challenge testing, the

normal subjects showed no blood abnormalities, but the pa-

tients showed a mean of 3.7 abnormalities among the 15

immunopharmacologic components measured in their

plasma. The most common abnormalities noted were de-

pressed levels of epinephrine and IgE and elevated levels of

CH-100. That allergic subjects are different immunologically

from nonallergic subjects is not surprising. This study did not

address the issue of provocation-neutralization or the efficacy

of any treatment. Patients were not differentiated from con-

trols and no criteria were given for patient selection and the

filtering process. Similar problems were encountered in the

study by Rea.

Rea and associates" addressed the issue of subcutaneous

injection of food extracts in a neutralizing dose to reduce

symptoms related to food allergies. From their general patient

population the authors selected a subgroup of persons who
could be “neutralized.” Diagnostic criteria were not speci-

fied. Subjects apparently had experienced one of multiple

symptoms, many vague and not objectively measureable,

after oral food challenge. Subjects, testing technicians and

observers were ignorant of the content of each injection until

after the response was judged to be positive or negative. The
technician knew that one dose was neutralizing and two were

placebos. Thus, if the first dose was neutralizing, the techni-

cian would know that the next two were placebos, which

could influence the judgment of the observing technician. If

the injections were truly random, the technician would know
what the dose was in 27 cases and not know in 37 cases.

Because the technician would know nearly half the time what

was being administered, this study cannot be considered a

truly blind evaluation. Further, even if this study had no meth-

odological flaws, it is not justifiable to assume that results

obtained in a highly selected group of patients are applicable

to the general clinical ecology patient population. A study by

Boris and co-workers 12
dealt with patients with asthma. The

patients were their own controls, with pulmonary function

measured in response to an inhalation challenge with antigen

before and after injection of the “neutralizing” dose or pla-

cebo. The relevance of this study to populations without his-

tory of asthma must be seriously questioned. It is unlikely to

be relevant to other populations simply defined as “chemi-

cally sensitized.”

A study by Miller 13 presented information on eight cases

treated by alternating neutralizing doses with doses of pla-

cebo. The order of the neutralizing dose and placebo was
started randomly but then alternated. Presumably the patients

did not know what they were receiving and the physician

judging the complaints did not know what the patients were

receiving. In general, there was a correlation between de-

creased symptoms and the use of a neutralizing dose. Some-

times administration of the placebo caused the symptoms to

return and in three cases it did not. In these three cases in

which symptoms did not return while the patient received a

placebo, this was referred to as a "holdover” phenomenon.

In other words, no matter what the result in these three per-

sons, it could be explained. These eight cases were presented

as eight cases in succession. If these were eight cases in

succession, if the patients did not know what they were re-

ceiving and if the person who judged the symptoms was

blinded, this paper does provide some evidence that neutral-

izing doses can be useful in relieving some symptoms. Never-

theless, since the interpretation by the investigator indicates

that regardless of outcome, patients who received the neutral-

izing dose would improve, this study cannot be accepted as

sound evidence.

In a 1983 study conducted by Jewett and Greenberg (D. L.

Jewett, MD, and M. R. Greenberg, MD. Department of

Orthopedic Surgery, University of California, San Francisco,

March 10, 1983) and presented at the April 30 hearing, 18

subjects in 8 different clinical ecology offices were tested

under double-blind conditions to determine whether or not

food extracts below a so-called neutralizing dose would pro-

voke symptoms. Patients were selected by their treating phy-

sicians. Only subjects were entered who. under unblinded

conditions, had been shown to have symptoms reliably pro-

voked by injection of food extracts and relieved by neutral-

izing doses— but who had shown no reaction to injections of

saline. In the experimental, double-blinded situation, the ratio

of symptoms to injections was identical for both the active and

the control injections (27% and 26%, respectively). There-

fore, in this study, symptom provocation by intradermal

testing of food extracts represents a placebo response.

A. I. Terr, MD. evaluated 50 patients who had been previ-

ously diagnosed by 16 different clinical ecologists as having

environmental illness.
14

In 41 patients the result of provoca-

tion-neutralization testing was used by clinical ecologists to

support their diagnosis. All 50 patients received some form of

clinical ecologic treatment. Clinical histories and offending

chemicals were so heterogeneous that no patterns of symp-

tomatology emerged to define a disease, syndrome or noso-

logic entity. In only 2 of the 50 patients was there diminution

in number and severity of symptoms as reported by the pa-

tient. In spite of treatment, 26 reported no change in their

symptoms while 22 worsened. This group of patients does not

represent a random sample but the observations suggest that a

number of patients with environmental illnesses diagnosed by
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clinical ecologists do not benefit or are even made worse

while under treatment by a clinical ecologist.

Conclusions

The task force collected material as for any subject review

and included all information supplied by individual clinical

ecologists and by their professional organizations. There was

extensive description of the basic hypotheses of clinical

ecology, and an ample and varied collection of anecdotal

reports and individual patient testimonials. In contrast, there

was a surprising paucity of published studies to prove or

disprove clinical ecology hypotheses. Critical analyses of pa-

tients and cohorts, detailed data collection, validation and

confirming laboratory assays were not provided.

No convincing evidence was found that patients treated by

clinical ecologists have unique, recognizable syndromes, that

the diagnostic tests employed are efficacious and reliable or

that the treatments used are effective. Even though clinical

ecology has existed for approximately 50 years, only a few

studies have been conducted that are scientifically sound.

Most have such serious methodological flaws as to make their

conclusions unacceptable. Those few studies that used scien-

tifically sound methods have provided evidence that the effec-

tiveness of certain treatment methods used by clinical ecolo-

gists is based principally on placebo response.

Undoubtedly, some patients suffer from illnesses that

cannot be readily diagnosed and for which only supportive

treatments exist. It may even be true that some or all of the

hypotheses and treatments proposed by clinical ecologists are

valid but we found no evidence to support them. These hy-

potheses and treatments should be subjected to modem, scien-

tific methods of evaluation. We think that this can be done

provided genuine interest exists.

The task force is concerned that unproved diagnostic tests

are being widely used by clinical ecologists in what may be

incorrect or inappropriate applications. Decisions made on

the basis of these tests can lead to misdiagnosis, resulting in

patients being denied other supportive treatments and be-

coming psychologically dependent, believing themselves se-

riously and chronically impaired. This possibility under-

scores the need for more adequate scientific studies to prove or

disprove the value of clinical ecology tests and treatments. To

consider the current practice of clinical ecology experimental

is misleading, however. It can only be considered experi-

mental when its practitioners adhere to scientifically sound

research protocols and inform their patients about the investi-

gative nature of their practice.
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ForefrontIn the

‘Society Must Decide’—Oregon Health Decisions:

Biovaluation Beyond Bioethics
RALPH CRAWSHAW, MD, Portland

With a rapidly expanding medical technology, an aging

population, diminished government funding and unre-

alistic public expectations, Oregon’s health delivery system

has developed discontinuities, “cracks,” through which sick

people are dropped from the system. This paper describes a

community project, Oregon Health Decisions, to focus public

awareness on these “cracks” while developing definitive so-

lutions through "biovaluing.”

Biovaluation is the political decision-making process for

establishing community health service priorities relative to all

other social needs and consequently determines the allocation

of public resources for health care. As the limit of a medical

resource is reached, a physician's personal decisions become

the bioethical choices of triage, who shall and shall not be

treated. Simultaneously, a potential arises for a new order of

decision-making within the community, decisions that are not

in the physician's domain. The community is confronted with

either allocating additional resources from competing social

needs to the limited medical service or, by default, with con-

doning a reduced service. Whether explicit or implicit, this is

the process of biovaluation, by which the community, not the

medical profession, determines its biovalues, the values it

places on health and life as measured in dedicated social

resources, tax dollars.

Bioethics, in contrast, is the process by which individual

persons or small intimate groups such as families or medical

teams establish what is good and bad health care practice and

establish moral obligations and duties rather than social allo-

cations. Bioethics determines neither its own political context

nor economic limits but depends on biovaluation for these

functions. For example, if government decrees that a specific

treatment such as abortion is illegal, whatever bioethical

problems a physician may have in treating a woman seeking

the premature termination of her pregnancy are preempted by

legal constraints determined by biovaluation. Likewise, at the

other extreme, where government explicitly mandates a med-

ical treatment yet withholds adequate funding (Baby Doe reg-

ulations), bioethical considerations are subordinated to bio-

valuing. The fact of these political and economic boundaries

is frequently underlined at bioethics conferences that include

the limits of bioethical reasoning reached and the summa-
rizing statement, “Society must decide.”

Oregon Health Decisions

An understanding of the dynamics of biovaluing slowly

unfolded with the development of Oregon Health Decisions

(OHD), a project which in turn evolved from the 1982 Gov-

ernor’s Conference on Health Care to the Medically Indigent.

What started out as a group of concerned citizens examining

one “crack” in the Oregon health delivery system eventually

became a pioneering exploration of a complex maze of wid-

ening “cracks.”

In 1982, under the aegis of the Oregon Statewide Health

Coordinating Council, a group of concerned citizens con-

vened the Governor’s Conference on Health Care for the

Medically Indigent in response to the plight of the state’s

citizens who had lost their health insurance through unem-

ployment. As a result of the conference, funding for the pre-

natal care of poor, pregnant women was increased by $10

million. In addition to this, a state task force was recom-

mended to examine the severe bioethical dilemmas uncovered

during the conference. These thorny questions included the

following: How do Oregon’s citizens value expensive cura-

tive medicine relative to the preventive measures now rou-

tinely curtailed in state and federal budgets? How can present

implicit rationing of health care be made explicit and part of

Oregon’s recognized biovalues?

Unexpectedly, the proposed bioethics effort met with re-

peated resistance. Though most approved of the general con-

cept, many dismissed the proposed action as empty talk,

“blue skying.” Apparently, where many may rally to a cause

that funds medical research or builds clinics, few wish to back

undertakings that question fundamental values. Despite fore-

bodings, an independent steering committee was formed and

forged ahead. Though continually living on the brink of bank-

ruptcy, the committee eventually raised $85,000 and 18

months later convened the Citizen's Health Care Parliament.

In its work the steering committee was helped by four profes-

sional advisory committees: Legal. Medical, Nursing and

Religious.

To establish an informed baseline, 30 volunteers met in

Portland in 1983 for a two-day training workshop in which

the broad problems and the language of bioethics were pre-

sented and discussed. Oregon's three state Health Systems

(Crawshaw R: ‘Society must decide’—Oregon Health Decisions: Biovaluation beyond bioethics [In the Forefront], West .1 Med 1986 Feb; 144:246-248)

Dr Crawshaw is in private practice in Portland.

Reprint requests to Ralph Crawshaw, MD. 2525 NW Lovejoy St, Suite 404. Portland, OR 97210.
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Agencies (HSA) nominated the volunteers to insure a broad

representation of responsible citizens. The cadre proved to be

earnest students for a faculty consisting of Alexander Capron,

LLB. and Joanne Lynn, MD (both from the President’s Com-
mission for the Study of Ethical Problems in Medicine and

Biomedical and Behavioral Research); Gerald Winslow,

PhD, an ethicist from Walla Walla College, and Ross An-

thony, Professor of Economics at the University of Oregon.

In addition to lectures and discussions, the two days included

“hands on” visits to a hospital neonatal intensive care unit, a

center for severely brain-damaged children and a hospice

service.

Following the training workshop, the volunteers returned

to their homes throughout the state and then conducted more

than 300 meetings involving some 5,000 citizens in discus-

sions of how they valued medical services in their communi-

ties. These discussions focused on a variety of problems

ranging from the lack of an ambulance in a rural area to the

deep suffering relatives had undergone watching a loved one

die under circumstances of confusion and indignity in tertiary

hospitals. Repeatedly, the original criticism surfaced— “It is

all just talk.” With lay leaders, it could be directed back to the

cardinal point that they were not listening to experts talking to

experts but to citizens exploring ways of developing a more

humane health delivery system. The findings of these meet-

ings were collected and collated to yield resolutions for final

discussion and action by the Parliament.

On October 12, 1984, the Parliament convened with the

30 original community representatives, 1 1 advisory panel

members and 23 additional community members nominated

by the HSA. The previous evening, the delegates formed into

five reference committees: Autonomy and Dignity. Disease

Prevention, Access, Cost Control and Rationing. The com-

mittees worked diligently amending and ordering the resolu-

tions for proper debate and action

.

For seven hours, the delegates acted with remarkable dedi-

cation and patience, debating the serious and sometimes con-

fusing questions that Oregon's citizens had voiced during the

long months of preparation. The role of adequate sex educa-

tion found a voice when the funding of prenatal care for teen-

aged pregnancy was considered, much as did improved alco-

holism treatment services when new trauma centers were

discussed. The delegates concluded with a compendium of

health values published in the final report as “Society' Must

Decide.”

A summary of the final resolutions includes the following:

1

.

Autonomy and Dignity. Americans are facing a new
range of life or death decisions where patient freedom, costs

of care, quality of life and perceived liability make choices

exceedingly difficult. Citizens fear they will lost control over

decisions affecting their own lives should they become depen-

dent on the health care system. Providers of health care in-

creasingly fear litigation from unhappy patients and families.

Third-party payors feel pressure from their constituents to

stem the flow of resources into high-tech interventions that

merely prolong dying. Providers and users of health care need

to develop new customs and new legal forms relevant to this

new technological reality. Recommended actions include,

• accomplish legal reforms that will broaden the scope of

options in terminal care;

• conduct educational programs to alert the general public

to existing legal supports for autonomy;
• form and evaluate institutional ethics committees in

hospitals, nursing homes and communities;

• support, stimulate and publicize community-based pro-

grams that provide social and spiritual support for the termi-

nally ill and their families;

• increase public and private third-party payment for hos-

pice and other home care alternatives.

2. Prevention of Disease. Preventing disease makes

better economic and ethical sense than trying to cure it. Dis-

ease prevention today, however, often involves individual

life-styles not readily controlled by legislation. Thus, in addi-

tion to recognized public health measures, innovative ideas

discouraging unhealthy behavior and promoting health need

to be implemented in the health care system. Recommended
actions include,

• intensify support for educational efforts aimed at the

general public and at the school age population;

• explicitly include prevention in health policy concepts

of “adequate” health care while increasing general access to

health promotion and disease prevention programs;

• use taxes and other economic incentives to discourage

injurious behavior and promote healthier life-styles;

• maintain adequate research about control of environ-

mental hazards.

3. Access and Justice. Although most of our citizens have

access to medical and hospital needs through private insur-

ance or public programs, there remain gaps in the system that

are ethically unacceptable. Recommended actions include,

• use appropriate quality-of-life criteria in individual and

health policy statements;

• remove obstacles that keep children and pregnant

women from receiving appropriate health care;

• develop a statewide insurance program to include those

presently unsponsored for health care;

• remedy problems of physical access to health services;

• use cost-elfectiveness data to set limits for care in high-

cost cases;

• encourage the mass media to report societal as well as

individual aspects of dramatic health care stories.

4. Cost Control. Since health care spending is a major

component of America’s economic output, efficient use of

collective revenue sources is a major task for socially just

public policy. Recommended actions include,

• reform malpractice liability laws;

• develop guidelines for the prudent introduction of new

procedures and technologies to be paid for by third-party

payors;

• maintain a system-wide perspective when devising spe-

cific cost-containment programs;

• use cost-benefit information to set priorities and pay-

ment policies for publicly financed health services;

• dedicate a portion of alcohol and tobacco tax receipts

for county-based health programs.

5. Allocation for Fairness. Uses of public money should

reflect the values of the communities whose funds are being
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spent. Society must decide what should be the adequate level

of health care it will guarantee to all its members. Recom-
mended actions include,

• create a legislative task force to define “adequate health

care” through a process involving widespread public partici-

pation;

• use the definition of “adequate health care” to guide

resource allocation for health including broadened coverage

for the medically needy;

• increase funding for research on effective prevention;

• encourage third-party payors to cover a wider variety of

alternative institutional, community-based and home-based

health care services;

• stimulate active community participation in allocation

decisions;

• discourage use of political influence to secure high-cost

care in individual cases;

• encourage regional philanthropic foundations to sup-

port projects for determining community values related to

health care.

Bioethical awareness in Oregon has been heightened sig-

nificantly as a result of this project. The Oregon Medical

Association appropriated $30,000 for continuing bioethical

education for the state’s physicians. The Association of Or-

egon Hospitals and others have been stimulated into forming

hospital ethics committees. State political leaders have sought

consultation with members of Oregon Health Decisions on

proposed legislation. The media, including national televi-

sion, reported in depth on the process as well as the issues and

goals while publicly acknowledging its ethical responsibility

in properly reporting health news. The Multnomah Medical

Society has sponsored reforms in Oregon's Natural Death

Act, in addition to following up many of the resolutions while

the Board of Directors is considering how to carry through on

Phase Two. Most important, the citizens have clearly de-

clared their wish to control personal medical decision-making

while affirming a commitment to move beyond bioethics and,

by further study, to engage in genuine biovaluing of rationing,

allocation of resources and cost containment in Oregon.

Phase Two

Though the project was originally designed to self-de-

struct after the Parliament, a need for closure on the unre-

solved economic decisions has led the Board to move on to the

more policy-oriented issues implicit in biovaluing. Phase

Two will consist of a comprehensive review of health pro-

grams in the state exploring both the actual amount of money
spent on health care and how it is expended, which will, in

turn, lead to additional town hall meetings in 1986.

The Board is focused on Oregon counties, as contrasted to

the earlier emphasis on HSAs as the functional political unit

for the biovaluing town hall meetings. The staff will develop

for the citizens of each county as inclusive an audit as possible

of how local and proportional state and federal health funds

are being used in preventive treatment, research and educa-

tional programs. An easily understandable overview of the

current state of health affairs will be included in the standard

briefing packet as part of a syllabus of ideas and alternatives

for use in conjunction with lectures, workshops (including

consultation with the continuing professional advisory

groups), focused on town hall meetings to establish the

county's biovalues. Questions likely to surface include the

following;

• How much are Oregonians willing to spend on health

services, expressed as a proportion of the county and state

budgets?

• How should public funds be divided among preventive

treatment, research and educational programs?

• Should all Oregonians be assured access to health ser-

vices?

• What level of health care should be guaranteed to those

entitled to state-supported health services?

In this phase, actual biovaluing will occur, starting with

health budgets dissected down to their bare bones and then

budget decisions framed in the language of human values with

the voters assigning, according to their biovalues, dollar

amounts to specific health services. The assumption under-

lying both this extended approach and the entire Oregon

Health Decisions process is that health policy becomes organ-

ically linked to service when the public will is expressed

through biovalues.

The present forces of expanding medical technology, ma-

turing demography and government parsimony have become

unexpectedly overwhelming as they inexorably transform the

system’s “cracks” into social voids. These accelerating

forces are driving Oregon’s health delivery system to a civic

crisis wherein the public must either accept commercial, mar-

ketplace values for health and human life or move to a new

process aimed at developing functional biovalues.

During the course of the Oregon Health Decisions project,

a number of citizens were encountered wandering within ex-

panding, anomic social voids—for example, the woman who
had spent her family’s savings in the vain pursuit of a life-

saving liver transplant for her daughter’s biliary atresia.

When asked what the worst part of her ordeal was, she unhesi-

tatingly replied.

The never knowing. Yes, even worse than my daughter’s death. Day in and

day out, one person in government would say there was funding, only to have

a call the next day from another saying it was impossible. I lost belief that

anyone knows or cares.

As patients and their relatives become increasingly alien-

ated from a health delivery system, unable to define its limits

openly and honestly, a deep and lasting anger develops,

which inevitably spills over onto doctors and hospitals—

a

condition now patent in mental health. Restructuring a more

humane and publicly accepted system, however, becomes

quite possible when this potentially corrosive energy is fo-

cused through open forums onto constructive issues within the

context of the entire system. Then functional feedback de-

velops. Here is an educational and leadership opportunity that

physicians may foster by cooperation with the public in

meeting a patent civic need. In such a dynamic, physicians

may regain much of the public trust lost in the last two de-

cades. To assume a role of leadership in biovaluing, however,

physicians must understand this new social technology as a

guide for all, including themselves, in the prudent control of

our expanded medical technology.
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Clinical Investigation

Clinical, Hemodynamic and Endomyocardial

Biopsy Findings in Idiopathic Restrictive

Cardiomyopathy
JEFFREY D. HOSENPUD, MD, and NELSON R. NILES, MD, Portland

Restrictive cardiomyopathy is uncommon and in its overt form is associated with heart failure,

characterized primarily by abnormalities in diastolic function and preserved or nearly preserved

systolic function. It may be associated with amyloidosis, hemochromatosis or endomyocardial

fibrosis. We describe five patients with restrictive cardiomyopathy, ages ranging from 35 to 71

(mean 49), three of whom were men. Fatigue, dyspnea on exertion and chest pain were the most

frequent symptoms. Only one patient had overt heart failure, and three had normal or near-normal

hemodynamics at rest that became greatly abnormal with exercise. Four of the five patients are

alive now 9 to 77 (mean 33) months following the onset of symptoms. Despite prior emphasis on

specific causes, restrictive cardiomyopathy in this series had no definable cause. Moreover, the

presence of a “latent” form of restriction (abnormalities only with exercise) suggests that the

incidence of the disease may be higher than previously appreciated.

(Hosenpud JD, Niles NR: Clinical, hemodynamic and endomyocardial biopsy findings in idio-

pathic restrictive cardiomyopathy [Clinical Investigation], West J Med 1 986 Mar; 1 44:303-306)

'Restrictive cardiomyopathy is uncommon and in its overt

form is associated with heart failure with normal or

near-normal systolic function and abnormalities of diastolic

function.
1-3

Differentiating from constrictive pericarditis can

be difficult if equalization of both left and right-sided heart

filling pressures is present.
4 Although specific causes of re-

strictive cardiomyopathy such as amyloidosis, 5 - 6 hemochro-

matosis 7 or endomyocardial fibrosis
8 - 9 have been emphasized

in the literature, often no specific cause is identified.
10 1

1

Con-

comitant clinical, hemodynamic and pathologic findings have

not been reported in a series of patients with idiopathic re-

strictive cardiomyopathy. We report cases of five such pa-

tients, three of whom appeared to have a more latent form of

the disease.

Patients and Methods

Between October 1982 and December 1984. 86 right ven-

tricular endomyocardial biopsies were done along with car-

diac catheterization for a variety of cardiac diseases. Six

patients were referred for evaluation of presumed restrictive

cardiomyopathy. The diagnosis of restriction was based on

findings of abnormal diastolic ventricular function (mean

right atrial pressure of more than 5 mm of mercury or mean

pulmonary wedge pressure of more than 12 mm of mercury,

or both) in the absence of significant systolic abnormalities.

The characteristic “dip and plateau’’ diastolic pressure con-

figuration in the absence of pericardial disease was consid-

ered diagnostic but its absence did not exclude the disease.

Patients with hypertrophic cardiomyopathy and those

with obstructive coronary disease were excluded. Five of the

six patients strictly fit the above criteria and make up this

report. A history, physical examination, electrocardiogram

and chest x-ray film were done on all patients. Sector and

M-mode echocardiograms were done on three patients (pa-

tients 1, 2 and 4), right and left heart catheterization was

carried out on four of the five patients and right heart catheter-

ization only on the remaining patient. Hemodynamics with

exercise were assessed in three patients. Exercise was per-

formed using single-leg, supine bicycle ergometry (200 kilo-

meters per minute [kpm]) and hemodynamics were measured

after an initial three minutes of exercise. Coronary angiog-

raphy was done in three patients (patients 1 , 4 and 5). Coro-

nary evaluation was not carried out on two patients (patients 2

and 3) because of their young age, normal systolic function

and absence of typical angina. The left ventricular ejection

fraction was assessed by contrast angiography in three pa-

Fromthe Division of Cardiology, Department of Medicine, and the Department of Pathology. The Oregon Health Sciences University, Portland.
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ABBREVIATIONS USED IN TEXT

kpm = kilometers per minute

NYHA = New York Heart Association

PAS = periodic acid-Schiff

tients (patients 3, 4 and 5) and by radionuclide left ventricular

angiography in the remaining two (patients I and 2).

A right ventricular endomyocardial biopsy was done in all

patients via the right internal jugular vein 12
at the time of right

heart catheterization. Between three and seven biopsy speci-

mens were taken on each patient. The specimens were evalu-

ated by light microscopy using standard fixation and staining

(hematoxylin-eosin, trichrome, Jones's reticulin. iron, congo

red and periodic acid-Schiff [PAS]) techniques. The amount

of fibrosis, hypertrophy and abnormalities of the myocyte

nucleus was graded 0 (absent) to 3 (severe).

Results

The clinical findings are presented in Tables I and 2.

Three of the patients were men, two were women and the

mean age was 49 years. The most common symptoms were

chronic fatigue, atypical chest pain (pleuritic in two patients)

and dyspnea on exertion. A history of overt congestive heart

failure was present in only one of our patients (patient 3). The
duration of symptoms at the time of evaluation was variable

but was 18 months or less in four of the five patients. There

was no history in any patient of exposure to cardiac toxins.

Noncardiac symptoms or disease was present in three of

the five patients. Patient 1 presented with anemia, carpal

tunnel syndrome, a 9-kg (20-lb) weight loss, orthostatic hypo-

tension and near syncope. Neither gingival, bone marrow nor

rectal biopsy specimens showed the presence of amyloid.

Patient 2 had chronic renal disease due to chronic pyelone-

phritis. She had a history of pericarditis. She was referred to

The Oregon Health Sciences University after a pericardiec-

tomy failed to improve her symptoms or physical findings.

Patient 5 had a history of acute myelogenous leukemia in

remission, no anthracyeline therapy and at the time of presen-

tation chronic thrombocytosis controlled with hydroxyurea.

Echocardiography showed normal left ventricular

chamber size in all three patients studied. There were varying

degrees of left ventricular hypertrophy, although there was no

evidence of asymmetric septal hypertrophy, left ventricular

TABLE 1 —Patient Histories

Age, Duration,

Patient Years Sex Current Symptoms Months Drugs Risk Factors/Other Disease

1 64 M DOE, chest pain, PND, fatigue 17 Digitalis, diuretics Smoking/anemia

2

35 F Chest pain, fatigue 3 Clonidine Hypertension/chronic renal disease

3

35 M DOE, fatigue, CHF 72 Digitalis, diuretics Smoking, family history

4

42 M Chest pain, PND, edema 12 Smoking, family history

5 71 F DOE, chest pain, fatigue 18 Propranolol hydrochloride, nitrates None/AML.* thrombocytosis

AML = acute myelogenous leukemia, CHF = congestive heart tailure. DOE = dyspnea on exertion, PND = paroxysmal nocturnal dyspnea

'In remission.

TABLE 2. —Physical, Electrocardiographic (ECG) and Chest X-Ray Findings

Patient

BP,

mm/mercury JVD

Heart Sounds
Hepato-

megaly Ascites Edema ECG Chest X-RayRales S3 S4 Murmur

1 100/80 Yes No No Yes Yes No No No LVH with ST-T changes, LAD Normal

2 184/102 Yes No No Yes Yes Yes Yes No LVH with ST-T changes Cardiomegaly, PVC. PE

3 . . . . 100/70 Yes No Yes Yes No No No No Atrial fib,* N/S ST-T changes, RAD Cardiomegaly

4 ... . 118/70 No No No No No No No No Normal Normal

5 ... . 130/70 No Yes No No Yes No No No LBBB Normal

BP = blood pressure, fib = fibrillation, JVD = tugular venous distension, LAD = left axis deviation, LB8B = left bundle branch block, LVH = left ventricular hypertrophy. N/S = nonspecific. PE = pleural

effusion. PVC = pulmonary vascular congestion. RAD = right axis deviation

'All others showed sinus rhythm.

TABLE 3 —Hemodynamics

Mean Mean Pulmonary Wedge
Heart Rate Right Atrial Pressure Pulmonary Artery Pressure Pressure Cardiac Index

Rest Exercise Rest Exercise Rest Exercise Rest Exercise Rest Exercise End-Diastolic Ejection

Patient bpm mm/mercury mm/mercury mm/mercury liters/min/m

2

Volume Index Fraction

1 72 96 4 17 36 14 29 1.9 2.8 0.61

2 64 18 35 22 5.3 0.74

3 66 24 36 31 1.5 90 0.65

4 60 102 7 13 16 38 12 32 2.7 5.6 79 0.64

5 60 81 6 22 40 12 22 2.9 3.3 104 0.61

Mean 64 93 12 13 23 38 18 28 2.9 3.9 91 0.65

SD 5 11 9 13 2 8 5 1.5 1.5 13 0.05

SD = 1 standard deviation
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outflow tract narrowing or systolic anterior motion in any of

the studies. Biatrial enlargement and pericardial effusions

were each present in two patients. Fractional shortening was

normal in all three patients studied. There was no valvular

disease detected, nor was there an increase in endocardial

echo density suggesting endocardial fibrosis.

The hemodynamic findings are presented in Table 3.

Three of the six patients (patients 1. 4 and 5) had normal or

near-normal filling pressures at rest that became greatly ab-

normal with exercise. All three of these patients had docu-

mented hemodynamically insignificant coronary disease.

Four of the five patients had the characteristic “dip and pla-

Figure 1 .—Pulmonary wedge (PW) and right atrial (RA) pressures at

rest in patient 2 showing the characteristic “dip and plateau" diastolic

pressure contour. Equalization of pressures is not present.

Figure 2.— Left ventricular (LV) and right ventricular (RV) pressures

in patient 3 showing the characteristic “dip and plateau” diastolic

pressure contour. Again, equalization of pressures is absent.

teau” diastolic pressure tracings (patients 1. 2, 3 and 5).

Examples are shown in Figures 1 and 2.

The coronary artery anatomy was assessed in three pa-

tients. Patient 1 had normal coronary arteries, patient 4 had a

30% right coronary stenosis and patient 5 had luminal irregu-

larities in the left anterior descending and diagonal arteries.

Endomyocardial biopsy results are presented in Table 4.

Interstitial fibrosis was present in all five patients (examples,

Figures 3 and 4). Myocytic hypertrophy as evidenced by

large cells and variable cell size was not present in any of the

patients. In four of the five patients, the myocyte nuclei varied

in both size and shape, consistent with a myopathy. The

endocardium when visualized (four of five patients) appeared

Figure 3.—Photomicrograph of endomyocardium from patient 5,

showing extensive interstitial fibrosis (arrows) and relatively normal-

appearing myocytes (hematoxylin-eosin, x 255).

Figure 4.—Photomicrograph of endomyocardium from patient 4 (re-

ticulin stain), showing dense bands of collagen (arrows) within the

interstitium ( x 255).
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normal without increased collagen deposition in all but one

patient (patient 1 ), in whom there was a focal area of dense

collagen on the endocardial surface. This may have repre-

sented a transition from trabecular muscle to a chorda; it was

not felt to represent endomyocardial fibrosis. There was no

evidence of iron deposition, amyloid infiltration or PAS-posi-

tive material in any of the biopsy specimens. Scattered foci of

round cells were present in many of the sections, but there was

no evidence of myocytic necrosis in any of the specimens,

making the significance of this finding unclear.

Follow-up information on the five patients is presented in

Table 5. Four of the patients are alive and at functional levels

of II to IV (New York Heart Association [NYHA] classifica-

tion). Patient 1 progressed to NYHA functional class IV and

died of severe heart failure 22 months following the onset of

symptoms.

Discussion

We have presented clinical, hemodynamic and pathologic

data from five patients with idiopathic restrictive cardiomy-

opathy. Symptoms in these patients ranged from mild to mod-

erate (functional class II) to severe, with progressive deterio-

ration and death in one patient. Three patients with definite

but nonspecific cardiac symptoms had normal or nearly

normal cardiac hemodynamics at rest that became substan-

tially abnormal with minimal bicycle exercise (200 kpm).

Three patients had associated hematologic or renal disease.

Although the associated findings suggested a specific cause in

two patients (amyloidosis in patient 1 , constrictive pericar-

ditis or hypertensive heart disease in patient 2), these findings

ultimately proved misleading after further evaluation.

Despite previous reports emphasizing specific pathologic

entities in patients with restrictive cardiomyopathy, 1 ' 9 docu-

mentation is lacking. The largest series of patients with a

specific cause, amyloidosis, and hemodynamics felt consis-

TABLE 4 —Endomyocardial Biopsy Findings
*

Hyper- Nuclear

Patient Fibrosis trophy Changes Other

1 1 0 1 Endocardial thickening

2

2 0 2

3

1 0 2 Myocyte degeneration

4

1 0 1

5

2 0 0

‘Fibrosis, hypertrophy and nuclear changes are graded 0, none; 1. mild; 2. moderate; 3.

severe.

TABLE 5 —Follow-up Data

Patient

Current Total

Symptom
Duration,

Months Current Symptoms Current Medication

NYHA
Class

1 . . . . 22 Died, CHF

2 . . . .9 Dyspnea, fatigue Digoxin, clonidine II

3 . . . . 77 Dyspnea, fatigue, ascites Digoxin, diuretic IV

4 . . . . 40 Chest pain Nitroglycerin III

5 . . . . 19 Fatigue, chest pain Nitrates, nifedipine III

CHF = congestive heart failure, NYHA = New York Heart Association classification

tent with restrictive pathophysiology is presented by Chew
and co-workers. 5 Three patients are presented, one who had

left ventricular chamber enlargement, and all had reduced

ejection fractions. Meaney and associates gave the hemody-
namics of three additional patients with amyloidosis, only one

of whom had the characteristic “dip and plateau” diastolic

pressure configuration. 6

Idiopathic restrictive cardiomyopathy has been docu-

mented in two, albeit small, series.
1011

Benotti and colleagues

reported the cases of nine patients with hemodynamics consis-

tent with restrictive myopathy. 10
Interpretation of this series

is difficult because four patients had hypertension, one had

asymmetric septal hypertrophy and one patient had evidence

of hemodynamically significant coronary disease. In addi-

tion, only two patients had pathologic confirmation to rule out

other forms—amyloidosis, hemochromatosis or endocardial

fibrosis—of restrictive disease. At the time of their report,

seven of the nine patients were alive and most were functional

class II or better. Siegel and co-workers reported the cases of

four patients with severe restrictive cardiomyopathy, all func-

tional class III or IV.
11 Autopsy data on all four patients

showed no evidence of secondary causes for their myopathy.

Chew and colleagues reported on 1
1
patients with primary

restrictive cardiomyopathy and emphasized nontropical en-

docardial fibrosis as the cause.
9 Only two patients had endo-

myocardial biopsies, specimens of both of which showed

endocardial thickening. Three patients, however, underwent

myocardial biopsy during thoracotomy. Histologic examina-

tion showed increased interstitial fibrosis and hypertrophy,

findings not unlike those reported in this series or the series by

Siegel and associates.
1

1

One may conclude from the literature and the present se-

ries that restrictive cardiomyopathy is uncommon and is at

least as likely to be idiopathic or primary as it is to be sec-

ondary to specific causes such as amyloidosis, hemochroma-

tosis or endocardial fibrosis in the adult population. The

severity of the illness can be quite variable, and. in fact, the

characteristic hemodynamic findings may be missed at rest

and require hemodynamic evaluation during exercise.
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Linked Outbreaks of Hepatitis A in Homosexual
Men and in Food Service Patrons and Employees

TOM KOSATSKY, MD, MPH, Montreal, and JOHN P. MIDDAUGH, MD, Anchorage
,
Alaska

Outbreaks of hepatitis A among patrons and employees of two food service establishments in

Anchorage, Alaska, in November 1982 and April 1983 were linked to male food handlers infected

with the virus. By case finding and contact tracing, we established that the food handlers in both

outbreaks were associated with an epidemic of hepatitis A that was transmitted among Anchorage
homosexual men for more than six months. Lacking specific serologic findings, physicians treating

several of these homosexual men had incorrectly diagnosed the illness as hepatitis B, delaying

recognition of the epidemic.

(Kosatsky T, Middaugh JP: Linked outbreaks of hepatitis A in homosexual men and in food service

patrons and employees [Clinical Investigation]. West J Med 1 986 Mar; 1 44:307-31 0)

Afood handler with prodromal hepatitis A can infect both

patrons and fellow employees. 1
' 3 The sexual practices

of homosexual men may also enhance the transmission of

hepatitis A virus.
4'6 We report two related common-source

outbreaks of hepatitis A associated with food service estab-

lishments. A homosexual food handler was identified as the

likely source of hepatitis A virus infection in each outbreak;

both men were identified as having hepatitis A infection in an

extended community epidemic of hepatitis A among homo-

sexual men.

In Alaska, cases of viral hepatitis must be reported by a

treating physician to the State Division of Public Health. The

average has been 16 cases of hepatitis A reported yearly for

the years 1980 to 1982 from Anchorage, Alaska's largest

city. (The annual reported incidence is 9 cases per 100,000 of

the population.)

Methods

Persons who had been reported to the Alaska Division of

Public Health between August 1982 and December 1983 with

a diagnosis of viral hepatitis were contacted. They were asked

to provide serum specimens to test for markers of hepatitis A
and hepatitis B viruses if serologic testing had not been done

previously or results were unavailable. They were asked their

occupation, sexual preference and whether they had had con-

tact with other persons with hepatitis or with day care or food

service establishments. An active search for cases of hepatitis

A in the community was done by telephoning Anchorage

physicians, emergency rooms, hospital laboratories and in-

fection control nurses. During radio interviews prepared for

general audiences and for persons of homosexual preference,

we appealed to people to notify public health authorities of

any cases of hepatitis.

An epidemiologist and a public health sanitarian investi-

gated food service establishments associated with cases of

hepatitis A. Serum specimens were taken from food handlers

at these establishments. Sexual contacts of homosexual male

patients with hepatitis A were interviewed by an epidemiolo-

gist and by staff of the Sexually Transmitted Disease Clinic,

Anchorage Municipal Health Program.

Serum was tested for nonspecific antibody to hepatitis A
(anti-HAV), acute phase immunoglobulin M antibody to hep-

atitis A (anti-IgM HAV), hepatitis B core antibody (an-

ti-HBc) and hepatitis B surface antigen (HBsAg) at the

Northern Regional Laboratory, Alaska Division of Public

Health: commercial test kits were used. Recent contacts of

hepatitis A patients were offered immune globulin by the

Anchorage Municipal Health Department.

Results

Outbreak 1 : Hepatitis A Among Employees of a Bar

Notification was received of hepatitis A infection in three

employees of an Anchorage hotel bar in early December

1982. When the 12 remaining employees were interviewed

three days later, a fourth bar worker was found to have an

illness with features consistent with hepatitis. An additional

case of hepatitis was discovered in a male bartender (bar-

tender A) who had been ill in November; his employment had

since been terminated.

Bar staff included a disc jockey, five bartenders and nine

From the Division of Field Services. Epidemiology Program Office. Centers for Disease Control, Atlanta (Dr Kosatsky). and the Epidemiology Office, Alaska Division of Public

Health. Anchorage. Dr Kosatsky is now with the Department of Community Health. Montreal. This article is considered, under the Copyright Act of 1976, a "work of the United

States government' ' and accordingly there is no copyright.

Reprint requests to Tom Kosatsky, MD. MPH. Department ofCommunity Health. 1597 Avenue des Pins Quest, Montreal, Canada, H3G 1B3.
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ABBREVIATIONS USED IN TEXT

anti-HAV = antibody to hepatitis A virus

anti-HBc = hepatitis B core antibody

anti-IgM HAV = immunoglobulin M antibody to

hepatitis A virus

HBsAg = hepatitis B surface antigen

waitresses. A full range of alcoholic beverages was offered to

the 60 to 150 persons patronizing the bar each day. Drinks

were mixed by a bartender who added the garnishes to drinks

served patrons seated at the bar. Waitresses added the gar-

nishes to drinks served to patrons at tables. Snacks prepared

in the hotel kitchen were served at the bar only on Sundays.

Employees often drank alcoholic beverages prepared by the

bartender on duty after completing their shifts.

The four employees with active cases in December in-

cluded bartender B. a disc jockey (both male) and two wait-

resses. These patients said they had had onset of their illness

over an eight-day period (Figure 1). Bartender A’s illness had

begun November 3, when a hacking cough developed, with

nausea and occasional vomiting but no diarrhea. After be-

coming jaundiced on November 6, he did not go to work. He
returned to work November 12 and his employment was ter-

minated November 16. In the estimation of his co-workers,

bartender A practiced good personal hygiene.

We interviewed bartender A, the four bar employees ill

with hepatitis A and the 1 1 well employees about interper-

sonal contacts that might explain the transmission of hepatitis

A virus. All of them said that bartender A had neither cohab-

ited nor had sexual relationships with his fellow employees.

The only shared activity we found associated with hepatitis A
in bar employees was consuming mixed drinks prepared by

bartender A (Table 1 ).

A diagnosis of hepatitis A was confirmed in bartender A
and his four acutely ill co-workers by the presence of anti-IgM

HAV. Healthy bar employees were treated with immune glob-

ulin; tests of their serum specimens were negative for nonspe-

cific anti-HAV and anti-IgM HAV December 7 and for

anti-IgM HAV six weeks later. Weekly telephone calls to

other employees of the hotel in which the bar was located

confirmed that no other cases of hepatitis-like illness occurred

during the six-week follow-up period. Eight Anchorage resi-

dents who were reported to the Alaska Division of Public

Health as having hepatitis A during the ten weeks following

this outbreak could not be associated with the hotel-bar.

Outbreak 2: Hepatitis A Among Patrons of a Restaurant

From April 5 to May 8, 1983, both through follow-up of

reported cases and through active case finding, 20 cases of

hepatitis A were documented among persons whose only

common exposure was patronage of an Anchorage restaurant

that served 150 to 200 customers daily. Diagnosis was con-

firmed in all cases by serologic tests positive for anti-IgM

HAV. Patients ranged in age from 8 to 56 years; 9 were male,

1 1 female. Two cases were reported by the Oregon State

Health Division in Oregon residents who had eaten a single

meal at the restaurant while visiting Anchorage. Onsets of

illness occurred from March 30 to April 1 2 (Figure 2).

The 20 hepatitis A patients were interviewed by tele-

phone. Of the 20. 6 were regular patrons of the restaurant. Of

the remaining 14 patients, 10 recalled eating at the restaurant

and 4 recalled taking out food from the restaurant on a single

occasion during the six weeks before becoming ill. Of these

14, 6 recalled eating soup and sandwiches of various sorts,

while 8 recalled a salad plate containing avocados. Of the 14

one-time patrons, 8 were able to provide a charge card receipt

or check stub to establish that they had eaten food from the

restaurant on March 14, 16 or 17. No attempt was made to

determine the food histories of patrons in whom hepatitis A
did not develop.

Investigation established that on March 16, a male restau-

rant employee had had the onset of nausea and lethargy; jaun-

dice appeared three days later. Tests of a serum specimen

drawn during his illness were positive for anti-IgM HAV.
Shift records provided by the restaurant showed that the days

worked by this employee corresponded to exposure dates

TABLE 1 —Contact Between Bartender A and Co-workers

Contacts With Bartender A
Cases

N = 4

Non-Cases

N=11 P*

Shared marijuana 2 2 .28

Kissed 1 1 .48

Attended parties together .... 1 3 .73

Shared drinking glasses 1 2 .64

Received mixed drinks from . . 4 3 .026

'Fisher’s exact test, one-sided.
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Figure 1.— Date of onset of hepatitis A associated with a bar, An-

chorage, Alaska, November to December of 1 982 following bartender

A’s illness (shaded areas represent cases).
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(March 14, 16 and 17) of those patients with hepatitis A who
had retained charge card receipts and check stubs. The em-
ployee's job was to pass sandwiches and salads from a rear

counter to customers at a serving line. Although his personal

hygiene was said to be satisfactory, the employee admitted to

snacking occasionally on ingredients used in the preparation

of salads and sandwiches. Physical examination and the re-

sults of serologic testing of the remaining restaurant em-

ployees detected an additional case in a female cook whose

illness had begun April 13. In seven employees who tested

both anti-HAV and anti-IgM HAV negative when blood spec-

imens were first drawn, clinical hepatitis or hepatitis A anti-

body did not develop during eight weeks of follow-up; these

employees did not receive immune globulin.

Outbreak 3: Hepatitis A in Homosexual Men Living in

Anchorage

On December 8, 1982, during investigation of the com-

mon-source outbreak of hepatitis A among bar employees,

two men who claimed to be regular sexual partners of bar-

tender A came to the Anchorage Municipal Health Depart-

ment requesting administration of immune globulin. Both

men appeared clinically to have hepatitis. They knew seven

other men with recent hepatitis whom they said were associ-

ated through sexual contact. Three more men with hepatitis A
whose illness was reported to the Alaska Division of Public

Health said during an interview that they had had sexual

relations with others of this enlarging group. The 1 3 so identi-

fied (including bartender A) ranged in age from 19 to 31

years. Only bartender A had worked at the hotel-bar and only

he claimed to have eaten or drunk there. A diagnosis of hepa-

titis A was confirmed in all 13 patients by the presence of

anti-IgM HAV. Each patient (designated by numbers 1

through 13 by date of onset of illness) was interviewed to trace

contacts and to establish a chain of disease transmission. All

attested to a homosexual or bisexual orientation

.

Of the 13 patients, the first to become ill (patient 1) arrived

from out of state September 30. one week before the onset of

symptoms. Patients 2 through 12 claimed to have had sexual

relations during the two months before their own onset of

illness with at least 1 of the 1 3 men with confirmed hepatitis A
infection. Figure 3 depicts a chain of transmission consistent

with the information these patients provided.

®— Sequence of presumed sexual transmission among homosexual men

I 1 1 1
1 T 1

Oct Nov Dec Jan Feb Mar

1982 1983
Onset

Figure 3.—Transmission of hepatitis A among male homosexual
food-service employees and patrons of a hotel-bar. Anchorage,
Alaska, October 1 982 to March 1 983.

Patient 13 denied sexual or other contact with a person

with a known case. His regular partner, when interviewed,

claimed to have engaged in anogenital intercourse with pa-

tient 9, followed several hours later by orogenital intercouse

with patient 13. These relations were said to have occurred

just before the onset of illness in patient 9. Results of serologic

tests on a specimen from this asymptomatic partner were

negative for anti-HAV and anti-IgM HAV.
During investigation of the food-borne outbreak related to

patronage at the restaurant, we learned that hepatitis in the

implicated male food handler had followed a similar illness in

his regular homosexual partner by 29 days. On interview, the

partner named three additional hepatitis patients whose illness

preceded his own. We were able to obtain a serum specimen

positive for anti-IgM HAV from the partner and two other

patients named by him; the third could not be located. Each of

these patients named one male sexual contact who had had

hepatitis during the two months preceding his own onset of

illness. Contact tracing established a chain of transmission

linked to sexual relations with patient 12 (Figure 3).

Of the 17 male homosexual patients identified with hepa-

titis A, 3 were reported by their physicians to the Division of

Public Health before December 1982 and 5 were reported

after early December when an active search for cases began.

Five patients claimed not to have consulted a physician. Four

consulted a physician who neither did serologic tests nor noti-

fied the Division of Public Health; these patients, including

bartender A and the implicated restaurant worker, were incor-

rectly diagnosed as having hepatitis B. In two cases, hepatitis

B immune globulin was administered to their sexual contacts.

The employers of bartender A and the implicated restaurant

worker were advised that illness in these workers represented

no threat to public health. Immune globulin was administered

by the Anchorage Municipal Health Department to 2 1 room-

mates and sexual contacts of patients 11, 13, 16 and 17. None

had illness consistent with viral hepatitis within two months

after immune globulin administration. Symptomatic illness

did not develop in two sexual contacts who received hepatitis

B immune globulin. Follow-up of 12 routinely reported An-

chorage patients with hepatitis A between May and De-

cember 1983 has not shown any to be related to the 17

homosexual men studied.

Discussion

Between December 1982 and May 1983, we investigated

three outbreaks of hepatitis A and found evidence that they

were interrelated. Having looked for but not having found

other modes of transmission between the bartender consid-

ered the index case and his four co-workers, we concluded

that mixed drinks enjoyed after work were the most likely

route of infection. Our active search for cases in the commu-
nity associated with patronage at the bar revealed none. Per-

haps we failed to identify an activity or substance that would

have explained cases among bartender A's co-workers but not

among his customers; perhaps our surveillance system failed

to detect a small number of community cases; perhaps bar-

tender A shed virus intermittently, so that only his co-workers

received beverages contaminated with hepatitis A virus; per-

haps bartender A’s hygiene or work habits were different after

work when he served co-workers than during work when he

served patrons. Transmission of hepatitis A virus has been
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reported in association with alcoholic beverages and bar-

tenders; Philp and associates
7 reported a California outbreak

involving 99 cases related to Mai Tai punch.

The outbreak of hepatitis A among 20 patrons at an An-

chorage restaurant appeared to be associated with contamina-

tion of a variety of food products by a food handler during the

three to four days preceding the onset of his own illness.

Similar instances have been reported by Denes and colleages 8

in Portland, Oregon, and Buffalo, New York.

Hoybye and co-workers9 described an epidemic of hepa-

titis A among homosexual men in Copenhagen. Corey and

Holmes4 documented an annual incidence of hepatitis A of

22% in susceptible (anti-HAV negative) Seattle homosexual

men as compared with no cases in heterosexuals among their

male clinic population. Corey and Holmes found that among

sexual practices, oroanal contact most predisposed to hepa-

titis A. Christenson and associates 6 described a ten-month

outbreak among homosexual men in Stockholm; while 19%
of the 145 known men with hepatitis worked in restaurants or

otherwise handled food, no evidence of direct transmission to

patrons was found

.

The current investigation documents the potential of hepa-

titis A to cause epidemic illness among sexually interrelated

men. That such an epidemic existed in Anchorage became

apparent only through the extensive follow-up by public

health agencies of clusters of illness among employees of a

hotel-bar and among restaurant patrons. A complicating

factor was the assumption among several physicians familiar

with their patients' sexual orientation that illness was due to

hepatitis B. The correct diagnosis was made only on serologic

testing in the course of our investigation. As part of our

control efforts. Anchorage physicians were informed of the

existence of an epidemic of hepatitis A among homosexual

men, the cooperation of organizations within the community
of homosexual men was mobilized to bring contacts of cases

to the local health department and immune globulin was ad-

ministered to 2 1 exposed homosexual partners of the patients.

We are unaware of cases of hepatitis A after May 1 983 associ-

ated with the identified epidemic—perhaps control measures

prevented further cases. The rapid identification by public

health authorities of newly diagnosed cases and the adminis-

tration of immune globulin to their contacts represents the

only available effective means of intervention in such an epi-

demic.
REFERENCES

1 . Levy BS, Fontaine RE, Smith CA, etal: A large food-borne outbreak of hepatitis

A—Possible transmission via oropharyngeal secretions. JAMA 1975: 234:289-294

2. Osterholm MT. Kantor RJ, Bradley DW. et al: Immunoglobulin M-specific

serologic testing in an outbreak of foodbome viral hepatitis, type A. Am J Epidemiol
1980; 112:8-16

3. Joseph PR, Millar JD. Henderson DA: An outbreak of hepatitis traced to food

contamination. N Engl J Med 1965; 273: 188-194

4. Corev L, Holmes KK: Sexual transmission of hepatitis A in homosexual men. N
Engl J Med 1980; 302 :435-438

5. Mindel A, Tedder R: Hepatitis A in homosexuals. Br Med J 1981 : 282: 1666

6. Christenson B, Brostrom CH. Bbttiger M. et al: An epidemic outbreak of hepa-

titis A among homosexual men in Stockholm—A special hazard for the male homo-
sexual subpopulation in Sweden. Am J Epidemiol 1982; 116:599-607

7. Philp JR, Hamilton TP II. Albert TJ. etal: Infectious hepatitis outbreak with mai

tai as the vehicle of transmission. Am J Epidemiol 1973; 97:50-54

8. Denes AE, Smith JL. Hindman SH. et al: Foodbome hepatitis A infection: A
report of two urban restaurant-associated outbreaks. Am J Epidemiol 1973;

105:156-162

9. Hoybye G, Skinhbj P, Hentzer B. et al: An epidemic of acute viral hepatitis in

male homosexuals—Etiology and clinical characteristics. Scand J Infect Dis 1980:

12:241-244

310 THE WESTERN JOURNAL OF MEDICINE



Clinical Medicine

The Value of Skin Testing for Penicillin

Allergy Diagnosis
PAUL P. VanARSDEL, Jr, MD; GREGORY J. MARTONICK, MD; LOWELL E. JOHNSON, MD;

JAY D. SPRENGER, MD; LEONARD C. ALTMAN, MD, and WILLIAM R. HENDERSON, Jr, MD, Seattle

Skin testing is reliable and useful to rule out penicillin allergy in most patients who have a history of

previous reactions. When we tested 291 inpatients in the University of Washington hospitals for the

presence or absence of penicillin allergy, of 97 with a history of penicillin allergy, 12(12.4%) had
positive skin tests. Of 194 patients with no or an unknown history, only 4 (2%) had positive skin

tests. Two of the 16 who had positive skin tests (12.5%) reacted only to minor determinant

mixtures. Of the skin test-negative patients, 261 were treated with one of the penicillins and only

two had any reactions.

(VanArsdel PP Jr, Martonick GJ, Johnson LE, et al: The value of skin testing for penicillin allergy

diagnosis. West J Med 1 986 Mar; 1 44:31 1 -31 4)

Patients in hospital who need to be treated with an antimi-

crobial drug often give a history of a previous penicillin

reaction or have been told they are allergic to a penicillin.

When a penicillin is the treatment of choice, it is frequently

desirable to determine whether such patients are still aller-

gic .

1 This can be done by skin testing to certain immunogenic

reagents derived from the basic benzylpenicillin molecule.

One reagent is benzylpenicilloyl-polylysine (BPL). This is

derived from the metabolite of penicillin that forms most of

the immunogenic conjugates with tissue proteins in vivo. For

this reason, and because an immediate wheal-and-flare skin

reaction is produced by BPL in most allergic patients, it is

called the major determinant. The most serious reactions,

though, may not be associated with skin tests positive to BPL.

These are anaphylaxis or rapidly developing urticaria and

angioedema, which are associated instead with skin tests posi-

tive to one or more reagents that are collectively termed minor

determinants. Minor determinants consist of benzylpenicillin

itself and one or more of the other penicillin degradation

products that have been suspected of being immunogenic in

humans, including sodium benzylpenicilloate andbenzylpen-

icilloyl /(-propylamine.

The reagent BPL has been approved for diagnostic skin

testing by the Food and Drug Administration. If used alone,

however, it might provide a false sense of security; a negative

skin test may not exclude the possibility of an explosive,

possibly fatal anaphylactic reaction. The necessary additional

reagent, a minor determinant mixture (MDM), has not been

approved primarily because its components are unstable in

solution. Meanwhile, those who have assumed responsibility

for penicillin allergy testing have compromised by using ben-

zylpenicillin alone, or benzylpenicillin with the benzylpeni-

cilloate derivative prepared locally. In the aggregate, the ex-

perience among experts who have skin tested patients who
have a history of possible penicillin allergy with BPL and one

or more minor determinants has been good. Very few such

patients whose tests are negative have had any problem with

subsequent treatment using a penicillin homologue .

23 Indeed,

the incidence of adverse reactions has been no more, perhaps

less, than the incidence of unanticipated reactions in those

patients with no history of previous reactions. The reliability

and stability of the MDM, however, has not been established

in such a fashion that such a mixture could be approved for

general use. Accordingly, a multicentered program was initi-

ated by the National Institute of Allergy and Infectious Dis-

eases (NIAID) six years ago. This project had two goals: to

determine the safety and effectiveness of both BPL and MDM
to establish the risk of an allergic reaction to a penicillin in

patients with a possible history of such allergy, and to find out

if the practice of testing all patients who need penicillin treat-

ment (which is mandatory in some foreign countries by offi-

cial decree, not by informed medical evaluation) can predict
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BPL = benzylpenicilloyl-polylysine

MDM = minor determinant mixture

NIAID = National Institute of Allergy and

Infectious Diseases

and prevent unanticipated adverse allergic reactions often

enough to make the routine procedure cost-effective.

Patients and Methods

In accordance with a protocol developed by the NIAID.

we used BPL and the MDM that contains potassium benzyl

-

penicillin, sodium benzylpenicilloate and benzylpenicilloyl

n-propylamine as skin testing reagents. From July 1980 to

December 1983, we tested 291 patients admitted to several

University of Washington-affiliated hospitals. Patients with a

definite or a possible history of allergy to one of the penicillins

were questioned regarding the nature of their reaction, when

it occurred, how long after the first dose of the drug and the

treatment of the reaction that was required. A trained physi-

cian tested each patient with reagents provided by the NIAID
(BPL, 10

-6 mol per liter; MDM, 0.01 mol per liter; diluent

control) and histamine, 22 ng per ml. The MDM, because of

the instability of its components in solution, was provided as a

lyophilized powder in unit dose vials and was reconstituted

with diluent just before use. The three components were also

provided separately in the same form. Prick tests were done

first with BPL, MDM and the control. If these were negative,

then intradennal tests were done with histamine added as a

positive control. Patients who gave a history of anaphylaxis

or any significant reaction that occurred within one hour of

the first dose of the drug were prick-tested first with 1 % of the

usual concentration. Any patient who had a positive MDM
test was subsequently tested with each of the three component

reagents.

The skin tests were considered positive if a cutaneous

wheal developed within 15 minutes after applying the test.

Significant wheals were those with a diameter at least 5 mm
larger than the reaction to the diluent control. A few patients

who had negative reactions to the penicillin testing reagents

also failed to react to histamine. The tests were judged to be

uninterpretable, and the patients were considered to be pos-

sibly allergic.

Patients who had no history of penicillin allergy and

whose skin tests were negative were treated with the appro-

priate penicillin as planned. Patients who had a positive his-

TABLE 1 —Results of Skin Tests to Penicillin Reagents

History of a Reaction to a Penicillin

Test Yes/Number No/Number Unknown/Number

Positive

BPL 10 3 0

BPL and MDM 1 (BP.BPA) 0 0

MDM _l (BP) _l (BPO) _0

Total 12 4 0

Negative 79 163 23

Uninterpretable 6 1 3

Grand Total 97 168 26

BP = benzylpenicillin. BPA = benzylpenicilloyl-n-propylamine, BPL = benzylpenicilloyl-polyly-

sine, BPO = benzylpenicilloate, MDM = minor determinant mixture

tory and whose skin tests were negative were informed, along

with their physicians, that the likelihood of an allergic reac-

tion during treatment with a penicillin or homologue was no

greater than during treatment of a person with a negative

history. (Despite this, occasionally a patient or physician

opted to use an unrelated drug or a cephalosporin /3-lactam

antibiotic.) The patients were given a test dose of 1 ,000 units

of benzylpenicillin or an equivalent dose of a penicillin homo-
logue. If there was no adverse reaction by 30 minutes, the full

initial dose was given. The penicillins that could be used in

this study are listed here:

Amoxicillin

Ampicillin

Benzylpenicillin

Carbenicillin

Cloxacillin

Dicloxacillin

Results

Our skin test observations are depicted in Table 1 . Of the

97 patients with a history of penicillin allergy who were

tested, 12 (12.4%) had positive skin reactions. Ten reacted to

BPL alone, one reacted to BPL and two of the MDM reagents

and one reacted only to benzylpenicillin. Only one patient had

a positive prick test (BPL). If the patients with uninterpret-

able skin reactions are excluded, then 13.2% had positive

tests. Four of the patients with no history of penicillin allergy

had positive skin reactions (2.4%). Three of the patients

reacted only to BPL and one reacted only to benzylpenicil-

loate. None of the 26 patients with an unknown history had a

positive skin test. If an unknown history is considered equiva-

lent to a negative history (as is usually the case except for the

few who are too sick to provide a history), then the prevalence

of positive tests is even lower; 4 of 194, or2%.

All of the patients with positive skin tests were treated

with alternative antimicrobial drugs, as were nine of ten with

uninterpretable skin tests. The other with uninterpretable tests

had a positive history and an infection that was best treated

with a penicillin. Accordingly, following a desensitization

protocol,
4 he was given gradually increasing doses of ticar-

c ill in and was then treated with no problem.

A total of 67 (84%) of the patients with a history of peni-

cillin allergy and negative skin tests was treated with one of

the penicillins. Urticaria developed in one patient on the 1 1th

day of treatment and in another after the second dose of treat-

ment, but this person had had recurrent urticaria on many

occasions in the past unrelated to drug treatment. Treatment

of a third, who had a history of fever after receiving a drug,

was stopped on the third day because of a recurrence of fever

that was subsequently determined to be infection, not drug-re-

lated. All of the 194 patients with no history of penicillin

allergy and those with unknown histories who had negative

skin tests were treated with one of the penicillins without the

occurrence of any adverse reactions.

The records of 1 4 patients who had positive skin tests were

reviewed later regarding possible adverse reactions to alterna-

tive antimicrobial treatment. In particular, we were interested

in obtaining data about the possible risk of using a cephalo-

sporin drug for treatment of a patient with allergy to a peni-

cillin. Six were treated with a cephalosporin. Five had no

reaction. The sixth received cefotaxime sodium for four

Methicillin

Nafcillin

Oxacillin

Phenoxyethylpenicillin

Phenoxymethylpenicillin

Ticarcillin
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weeks without reaction. When treatment with cefazolin was

started six days later, a skin rash appeared on the second day.

The drug was stopped, and the rash cleared promptly.

We reviewed the nature of the reactions that had been

reported by those patients with a positive history. These reac-

tions are shown in Table 2. In all, 97 patients had a history of

penicillin allergy. Of those, 85 had negative skin tests and 12

had positive tests. Seventeen, or about 20%, reported symp-

toms that were not characteristic of allergy or they could not

recall the nature of the previous reaction. None of these had

positive skin tests. If they are excluded from consideration,

then the prevalence of positive skin tests increases slightly,

from 12.4% to 15%. Three of the test-positive patients who
gave an anaphylactic history reacted only to BPL, but the

fourth patient reacted only to benzylpenicillin.

Discussion

The prevalence of positive skin tests in our patients with a

definite or possible history of allergy to penicillin or one of its

homologues was in the same range as that found in several

other studies. The earliest study of skin testing with the use of

both the major and the minor determinants was reported in

1969 by Levine and Zolov, who found that 15% of their

patients with a history of penicillin allergy had positive skin

tests.
2 The American Academy of Allergy subsequently spon-

sored a cooperative study that was conducted by 33 members
of the Penicillin Study Group of the Academy. Not having the

synthetic minor determinants available for testing, they used

only BPL and benzylpenicillin. Nevertheless, they reported a

prevalence similar to that of Levine and Zolov. Of their 1,718

patients with a history of allergy to penicillin, 19% had posi-

tive skin tests.
3 More recently, Warrington and co-workers in

Winnipeg reported a somewhat lower prevalence of 1 1 .5 % ,

5

Most of their patients were children in whom coincidental

urticaria and exanthematous reactions are more likely to

occur during penicillin treatment than is the case with adults.
1

A similar observation was reported recently by Mendelson

and associates, who reported that 8.75% of 240 ambulatory

children and adolescents with a history of penicillin allergy

had positive skin reactions to BPL, MDM or both.
6 At the

other extreme, Sullivan and colleagues in St Louis reported in

TABLE 2 —Symptoms of Previous Reactions:

Their Association With Skin-Test Results

Skin Test Results

Patients

Number (Percent)

Negative

Urticaria 40 (47.0)

Pruritic rash 20 (23.5)

Anaphylaxis, respiratory .... 8 ( 9.4)

Atypical or could not recall . . 17 (19.8)

Total 85

Positive

Urticaria 5

Pruritic rash 3

Anaphylaxis, respiratory . . . . 4

Total 12

Prevalence of positive skin tests .... 12/(85 + 12) = 12.4%

Excluding atypical or could not recall . . . 12/(85 -17 +12) = 15.0%

1981 that 63% of their patients had positive skin tests to one

or more of the reagents BPL, benzylpenicilloate and benzyl-

penicillin. They discussed the possible reasons for the high

positivity relative to other studies, including patient selection,

time since the allergic reaction, age of the patient and so forth,

but none is adequate to explain the pronounced difference

from other studies.
7

The skin test results on all the patients evaluated in all of

the centers involved in the NIAID-sponsored project, in-

cluding ours, have been reported only in abstract form. 8
In-

cluding some patients added since that report was presented,

775 patients with a history of penicillin allergy had been

tested before the conclusion of the project. Of these, 107, or

14%, had positive skin tests. Although the prevalence in our

patients was somewhat lower (12.4%), the difference is a

trivial one and was eliminated by excluding those patients

with atypical or unknown histories (Table 2). Of course, if the

same analysis were applied to the data of the other centers, the

overall prevalence might rise above 14%, but any change

would not have any substantial clinical significance.

The outcome of subsequent treatment provides ample

proof of the value of negative skin tests. None of the 84

patients in our study who had a history of penicillin allergy

and negative skin tests had a confirmed early allergic reaction

to subsequent treatment with one of the penicillins, and urti-

caria developed in only one after 1 1 days of treatment.

This outcome is similar to those in all other studies; skin

testing is effective and safe in determining whether or not

there is a risk of an allergic reaction in patients with a history

of penicillin allergy. We had no need, however, to find out if

skin test-positive patients were at high risk for allergic reac-

tions to treatment because in all cases alternative treatment

was available. In the earlier studies, about two thirds of those

with positive skin tests had clinical reactions on subsequent

attempts at treatment. 2 3 Of the other patients in the NIAID-
sponsored study, two of the three patients with skin test reac-

tions stronger than 1 4- who needed treatment had clinical

reactions.
8

Another goal of the multicentered project was to deter-

mine if skin testing all patients about to receive one of the

penicillins would be worthwhile. Of our 194 patients with no

history of penicillin allergy, 4 (2%) had positive skin tests.

All four were treated with alternative antimicrobial drugs, so

we do not know if any of these would have had an allergic

reaction to treatment. The 2% prevalence in our study is

substantially lower than the 4% (24/597) in the NIAID study

as a whole 8 and much lower than the only previous published

results using inpatients who had no history of penicillin al-

lergy. In that study, 13 of 163 patients had positive skin tests.
9

None was treated with a penicillin. In fact, no group of pa-

tients with no history of penicillin allergy but with positive

skin tests has been treated with one of the penicillins, so the

risk of having an allergic reaction to penicillin for this group

is unknown.

Can the process of skin testing be simplified for general

use—by eliminating the prick testing, for example? None of

our patients with a history of a rapid onset of reactions had a

positive prick test to any of the diluted reagents prepared for

them. One of them, whose previous reaction was pruritus

alone, had a prick test positive to full-strength BPL. We noted

no other positive prick tests in any patient. The low-dose
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prick test precautions are designed to identify the rarely seen

patient with extreme sensitivity, and our experience indicates

that such a patient may not appear at any given medical center

for a long time. Nevertheless, prick testing is simple and

rapid, and we consider it a worthwhile precaution.

Patients who react only to the MDM are also relatively

rarely encountered: we found only two. One of them, how-

ever, had had a previous severe anaphylactic reaction; testing

this patient only with BPL would have given an inexperienced

physician a false sense of security.

In conclusion, skin testing with the major and minor peni-

cillin antigenic determinants is clearly worthwhile to find out

if patients with a history suggesting penicillin allergy may no

longer be allergic, if they ever were. Subsequent successful

treatment of patients with a definite history and negative skin

tests provides convincing proof of the effectiveness of such

testing. Testing patients with no history of allergy is harder to

justify. We do not consider routine sensitivity testing of all

patients about to be treated with one of the penicillins cost

effective. It is more likely to engender anxiety in our patients

with no history of penicillin allergy than to allay their fears.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are. however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Extracorporeal Shock Wave Lithotripsy

QUESTION:

Is extracorporeal shock wave lithotripsy considered accepted medical practice or is it

investigational ?

OPINION:

In the opinion of the Scientific Advisory Panel on Urology, extracorporeal shock wave

lithotripsy for the treatment of upper urinary tract stones, such as renal calyceal, renal pelvic

and upper ureteral stones, is considered established medical practice. This method of treat-

ment, approved by the Food and Drug Administration in December 1984, uses shock waves

generated outside a patient’s body to disintegrate urinary tract stones. Following destruction

of the stones, the patient spontaneously passes the debris through the ureter and the bladder

over a period of a few days

.

Extensive clinical investigations in West Germany and the United States have shown

extracorporeal shock wave lithotripsy to be safe and highly effective for the majority of

patients (more than 90%) who present with uncomplicated upper urinary tract calculi. A
limited number of patients may require a percutaneous procedure or operative procedure

following destruction of the stone or stones. For patients with infected stones, or large

obstructing calculi, it appears that extracorporeal shock wave lithotripsy, in combination

with either ureteral or percutaneous lithotripsy and drainage, will become the treatment of

choice.

Extracorporeal shock wave lithotripsy offers the patient distinct benefits, including min-

imal discomfort, personal safety and minimal morbidity. Early return to work and a short

hospital stay are additional attractive features. This new method of treatment is at least as safe

if not safer than open or percutaneous techniques for stone removal and is more cost effective

as well.
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Clinical Medicine

Latrodectism—Effects of the

Black Widow Spider Bite

PATRICK K. TIMMS, MD, and ROBERT B. GIBBONS, MD, Denver

Latrodectism—envenomation by the black widow spider, Latrodectus mactans—has been re-

ported in virtually every state. The spider is particularly prevalent in the Southwest, Southeast and
California, and symptoms from its bite are painful and may be confusing to clinicians. Prompt

improvement can be expected in most cases with administration of calcium and muscle relaxant,

but some patients may require treatment with antivenin. No deaths occurred in our series of 11

patients, although one case was complicated by serum sickness.

(Timms PK, Gibbons RB: Latrodectism—Effects of the black widow spider bite. West J Med 1 986

Mar; 144:315-317)

I
atrodectism—envenomation by the black widow spider,

J Latrodectus mactans— is a syndrome characterized by

severe muscular pain and stiffness, nausea, vomiting and

headache. The female spider, easily identified by its shiny,

globular abdomen, long legs and characteristic reddish or-

ange “hourglass” on its ventral surface, is found in all states

but is most common in the Southwest. Southeast and Cali-

fornia. The syndrome is self-limited with, rarely, death being

the only exception. During a period of 13 years (1970 to

1983), 1
1

patients with latrodectism were admitted to

Denver's Saint Joseph Hospital and Denver General Hospital

due to the severity of their symptoms. A review of the clinical

features, treatment and outcome of these cases forms the basis

of this report.

Patients and Methods

We reviewed the medical records of 1
1
patients admitted

to Denver’s Saint Joseph Hospital and Denver General Hos-

pital between January 1970 and August 1983 with the diag-

nosis of latrodectism. Six of the patients were female, five

were male and their ages ranged from 14 to 60 years (median

35). Recovery time was defined as that interval between treat-

ment and the relief of symptoms. Positive identification of the

spider, L mactans , was made by emergency room physicians

on examination of the spider brought in by the patient in six

cases. In the other five cases, the identification was made by

an accurate description of the spider.

Clinical Features

With the exception of two patients who had moderate

hypertension, all showed normal vital signs. Neither patient

with hypertension required specific treatment. The clinical

features of the 1
1
patients are outlined in Table 1 . The location

of the bite was usually the chest, hand or foot. The time of

onset of symptoms following the bite was from Vi to 6 hours

(median 2 hours). All patients had muscular pain. Abdominal

pain was experienced by 64% (7) of the patients. Nausea and

vomiting occurred in 36% (4), headache in 27% (3) and

dyspnea in 18% (2). A complete blood count and urine anal-

ysis were done in all patients. With the exception of mild

leukocytosis, there were no abnormalities. Serum electrolyte

and liver function determinations were inconsistently or-

dered, but the results were also unremarkable. Chest radi-

ographs showed no findings related to the spider bite. Most

patients were seen within 2 hours, and all but one recovered

within 24 hours. The only significant complication of this

series (serum sickness) occurred in one patient at 12 days.

This patient’s clinical course was uncomplicated and resulted

in no serious sequelae.

Treatment

Nine of the patients received 10 to 20 ml ofcalcium gluco-

nate in a 10% solution intravenously, in addition to muscle

relaxants (diazepam or methocarbamol). One patient re-

From the Department of Medicine, Saint Joseph Hospital and University of Colorado School of Medicine, Denver.

Reprint requests to Robert B. Gibbons, MD, Program Director, Internal Medicine Residency, Saint Joseph Hospital. 1835 Franklin Street. Denver, CO 80218.
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ceived methocarbamol, meperidine hydrochloride and naso-

gastric suction, and one received calcium gluconate and

methylprednisolone sodium succinate. Two of the patients

were given antivenin (Latrodectus mactans), 2.5 mg intrave-

nously, in addition to calcium gluconate and muscle relax-

ants. Of the 1
1
patients, 7 required narcotic analgesics for

relief of pain. Recovery time ranged from 8 to 32 hours after

the initiation of treatment (median 1 8 hours).

Discussion

Latrodectism has been recognized as a clinical syndrome

in this country for more than 200 years. The syndrome is

characterized by abdominal muscle pain and spasm, with less

frequent involvement of the muscles of the flanks, thighs and

chest. The severity of symptoms may simulate the findings

seen with an acute condition of the abdomen or renal colic.

The absence of abnormal peritoneal signs, however, and the

presence of pain in several muscle groups will aid in the

differential diagnosis. Interestingly, there are generally no

local symptoms, and any pain from the bite usually resolves

within a few minutes. Other less common findings include

intercostal muscle pain and spasm producing dyspnea, hyper-

tension, hyperreflexia, fever, diaphoresis, headache, anx-

iety, nausea, vomiting, urinary retention and priapism. Death

is rare and occurs as a sequel to cardiovascular collapse,

primarily in adults with underlying cardiovascular disease or

in children.
1
In Bogen’s review of the literature in 1926, he

reported that 17 deaths occurred among 380 cases of latrodec-

tism. 2

Latrodectus venom is a complex combination of enzymes

and nonprotein components and is believed to induce symp-

toms by stimulating the release of peripheral neurotransmit-

ters, including acetylcholine and epinephrine, as well as

central nervous system neurotransmitters.
3 The release of ace-

tylcholine at the neuromuscular junction induces frequent

end-plate potentials causing muscle spasm and pain. Symp-

toms usually begin one to eight hours after envenomation, but

appear to be related to the size of the spider, the number of i

bites, the time of year and the amount of venom injected.
4
In

one study, 15% of the Latrodectus bites occurred without

envenomation. 5

The treatment of latrodectism has included administering

calcium gluconate, muscle relaxants, analgesics and anti-

venin. Antivenin is recognized as the most consistently effec-

tive treatment, but may be complicated by hypersensitivity

manifestations and serum sickness. The use of calcium salts in

the treatment of latrodectism was first described by Gilbert

and Stewart6
in a series of five patients in whom intravenously

administering a solution of 10% calcium gluconate gave in-

stant and prolonged relief of muscular pain, in addition to

relieving muscular spasm. It is believed that calcium acts by

depressing the threshold for depolarization at the neuromus-

cular junctions. Key, in a series of 13 patients with the syn-

drome, found calcium gluconate to be more effective than

methocarbamol in ameliorating symptoms, although narcotic

analgesics were frequently required as well.
7 He also noted

that calcium gluconate was the most effective therapy in pa-

tients whose treatment was delayed beyond three hours of the

bite. Antivenin was most effective in those patients who were

treated within three hours following envenomation. It is pos-

tulated that early symptoms probably indicate a more serious

envenomation or increased sensitivity to the venom. Anti-

venin is prepared from the serum of horses that have been

immunized with the venom of the black widow spider. The

manufacturer recommends its use for patients younger than 1

6

or older than 60 years of age and for cases with underlying

cardiovascular diseases

.

All of our patients were admitted to hospital because of the

severity of their symptoms and thus represent a highly se-

lected group. We were unable to determine the number of

patients who may have been seen and treated on an outpatient

basis or at an emergency facility during this same period.

Presumably our series would be representative of those

having the most serious manifestations.

TABLE 1 —Summary of Cases of Latrodectism

Case

Age,

years

Sex

Location

ol

Bite

Time of

Onset of

Symptoms,
Hours Signs and Symptoms Treatment

Recovery Time

After Initial

Treatment,

Hours

Compli-

cations

1 . . . 24 9 Chest 1-2 Low back pain, headache Calcium, diazepam 8 None

2 . . . 36 o* Leg 3 Abdominal pain, nausea, vomiting Calcium, methocarbamol, meperidine

hydrochloride

13 None

3 . . . 14 o* Chest 1 Abdominal and leg pain Calcium, methocarbamol, diazepam, morphine

sulfate, dantrolene

18 None

4 . . . 31 9 Back 6 Low back and abdominal pain, nausea,

vomiting

Calcium, diazepam 24 None

5 . . . 60 9 Foot 2-3 Low back and leg pain Calcium, methocarbamol, diazepam,

meperidine

32 None

6 . . . 24 O’ Hand 2 Shoulder and abdominal pain,

diaphoresis, dyspnea

Calcium, methocarbamol 19 None

7 . . . 49 9 Chest 1 Abdominal and leg pain, nausea,

headache

Calcium, methocarbamol, diazepam,

morphine, antivenin

18 Serum
sickness

8 . . . 30 O’ Hand 1 Abdominal pain, nausea, vomiting Methocarbamol, meperidine, nasogastric

suction

15 None

9 . . . 35 O’ Hand 2 Myalgias, headache Calcium, methocarbamol, acetaminophen,

codeine

12 None

10 . . . 28 9 Neck V2 -I Abdominal and low back pain, dyspnea Calcium, methocarbamol, morphine, antivenin 11 None

11 . . . 48 9 Ankle 4 Low back and thigh pain Calcium, methylprednisolone sodium succinate 18 None
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Conclusion

Latrodectism is a painful and sometimes confusing med-

ical syndrome that is generally self-limited and responsive to

calcium and muscle relaxant administration. In adults and

older children without underlying cardiovascular disease,

prompt improvement can be anticipated. Antivenin is effec-

tive when initiated early in a patient's course, but is rarely

necessary and may result in serum sickness. Children, the

elderly and patients with significant chronic diseases should

be admitted to hospital for prompt and careful observation and

possibly treatment with antivenin.
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Echocine for Diagnosis of Sinusitis

QUESTION:

Is echocine a proved diagnostic toolfor sinusitis ?

Is it preferable to sinus x-ray studies ?

OPINION:

In the opinion of the Scientific Advisory Panel on Otolaryngology/Head and Neck Surgery,

echocine (ultrasound) in the diagnosis of sinusitis is considered investigational. In some

cases where x-ray findings are indeterminate, this technique may prove a useful adjunct.

Ultrasound, however, has not been shown to be superior to or a more accurate diagnostic

method than a thorough history and physical examination, combined with standard radio-

graphic techniques. In fact, ultrasound has some distinct disadvantages: its use is limited to

evaluation of the frontal and maxillary sinuses only; it is used mainly to determine secretions

and cysts and, w'here multiple causes for nonspecific sinusitis exist, ultrasound cannot give

the panoramic view of sinuses and surrounding bone and tissue structures that standard x-ray

films can. Moreover, the latter offers the advantage of a permanent record. On the other

hand, ultrasound may be applicable when exposure to x-rays may not be desirable and it

might be useful as a screening device.

Further investigation into the efficacy and applications of this new diagnostic tool is

warranted.
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Tympanostomy Tube Complications and Efficacy

in Children of a Rural Community
DAVID A. HILDING, MD, and SETH AMMERMAN, MD, Price, Utah

In the pediatric group practice and the otolaryngologic practice of our rural community, 41 patients

were seen in 1984 with 49 episodes of suppurative discharge after tympanostomy tube insertion.

Streptococcus pneumoniae was the most common organism after upper respiratory tract infection.

Staphylococcus or enteric organisms were most frequently encountered after bathing or swim-

ming. Most patients regained hearing within normal limits. The benefits of tympanostomy tubes in

terms of good hearing and reduced incidence of suppurative otitis media outweigh the risk of

transitory suppuration for most patients.

(Hilding DA, Ammerman S: Tympanostomy tube complications and efficacy in children of a rural

community. West J Med 1 986 Mar; 1 44:31 8-320)

There has been increasing controversy over the past few

years concerning the efficacy and complications of tym-

panostomy tubes. Stickler recently asked the question,

“Could it be that 1 million children each year have unneces-

sary surgical procedures involving the tympanic mem-
brane?” 1 Others have expressed concern about the complica-

tions that occur after tympanostomy tube insertion

.

2,3

Since 1972, the effectiveness of tympanostomy tubes has

been measured in a number of studies by comparing the results

after unilateral tube insertion in an operated versus the control

ear. Kilby and co-workers observed 52 children for two years

who had bilateral myringotomy with insertion of a tube on

only one side and concluded that there was no significant

difference in hearing thresholds or in the persistence of middle

ear fluid (approximately 30% in either), but that thin tym-

panic scars were more frequent after tube insertions.
4
In a

report from Wales, Brown and colleagues found a 42% inci-

dence of tympanosclerosis and a 13% incidence of thin scars

after tubes, compared with 0% in control ears five years after

unilateral tube insertion.
5 They found no difference in hearing

at that time, but did note much better hearing during the first

year after tube insertion. Lildholdt reported similar results

from Denmark after a five-year follow-up of 150 children

who had a total of 1 ,700 checkups.
6

The incidence of complications after tympanostomy tube

insertion has been reported from such various centers as Is-

rael, Europe, the United States, Canada and Japan. The re-

ported incidence from representative papers is summarized in

Table 1. From the standpoint of etiology. Smelt and Yeoh's

report is particularly interesting.
14 They found a lower inci-

dence of suppuration in patients who swam (7.5%) than in

those who did not (17.6%). For many years clinicians have

been convinced that water in the ear can lead to suppuration

after tympanostomy tubes have been inserted. A semiperme-

able tube to permit passage of air, but not water, was designed

to prevent this problem and good results in preventing dis-

charge after tube insertion have been reported with its use.
15

Tympanostomy tubes are used for managing the “otitis

media-prone child.” Gebhart defined the condition as three

episodes of acute purulent otitis media in six months in chil-

dren younger than 3 years of age.
10 He compared a group of

patients treated with tubes with one treated with antibiotics

and found a much higher incidence of suppurative otitis in the

group treated without tubes. There were 36 episodes of otitis

media in 25 of 4
1
patients treated with tubes . In an article that

was severely criticized by Paradise,
16 Liston 17 concluded that

the use of sulfisoxazole twice a day was effective and safe for

the prophylactic treatment of recurrent suppurative otitis

media. Despite the disagreement found in the literature, most

clinicians advocate prophylactic antibiotic therapy for these

patients and reserve tubes for patients who “break through”

prophylactic antibiotic management.

Patients and Methods

During 1983, 63 pediatric patients in Price, Utah, were

treated by insertion of tympanostomy tubes. They were fol-

lowed until December 31, 1984. Patients who would be un-

usually predisposed to ear problems such as those with

Drs Hilding ami Ammerman are in private practice in Price. Utah.

Reprint requests to David A. Hilding, MD. Suite tt I , Hospital Drive, Price, UT 84501

.
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craniofacial anomalies, hypogammaglobulinemia of infancy

or an underlying chronic disease such as diabetes mellitus

were excluded from the study group. Three adults had tubes

inserted during this period and were not included. They had

no problems with the tubes. The indications for insertion

included recurrent suppurative otitis media, hearing loss due

to negative middle ear pressure, chronic middle ear effusion

or some combination of these problems, as detailed in Table 2.

Some patients also had adenoidectomy or adenoidectomy and

tonsillectomy, depending on whether there was a history of

chronic nasal obstruction, frequent severe sore throats or

both. The tubes were inserted through a radial, anterior my-

ringotomy under general anesthesia. Suction was used to re-

move fluid from the middle ear only if it interfered with

placement of the tubes. No particular effort was made to

“empty” the middle ear of thick mucoid secretions. Either a

split T-tube (Goode) or an arrow tube (Lindeman-Silverstein)

was used. (The latter was inserted with the flanged end in and

the arrow directed outwards.)

Tympanostomy tubes were used for otitis media-prone

children if prophylactic antibiotics failed. For prophylaxis,

one of us (D.A.H.) prefers a regimen of oral penicillin sus-

pension daily and the pediatric group prefers the use of sulfi-

soxazole or the combination of trimethoprim and sulfa-

methoxazole. For children with chronic middle ear effusion,

a waiting period of six weeks to three months was used be-

tween diagnosis and insertion of tubes. During this time, one

TABLE 1 —Incidence of Suppurative Discharge After

Tympanostomy Tube/Insertion

Study

Incidence,

Percent

Balkany et al
2 * 12.0

Birck and Mravec 7 15.0

Draf and Schulz8 12.5

Eliachar et al
9 22.0

Gebhart'T 45.0

Herzon 3 21.4

Kokko and Palva" 5.0

Lildholdt6 30.0

Luxford and Sheehy12
. . . 19.0

McLelland 13 19.9

Smelt and Yeoh 14 Swimmers 7.5

Non-Swimmers 17.6

Hilding and Ammerman . . 41.0

'Balkany and co-workers reported data from the irst four weeks postoperative.

TGebhart's patients were all "otitis media-prone' children

TABLE 2.- Indication for Tympanostomy Tube Insertion *

Patients, Number (N = 63)

Complication

Category

Impaired

Hearing

and Fluid

Impaired

Hearing,

Negative

Pressure

Recurrent

Infection

Impaired

Hearing,

Fluid and
Recurrent

Infection

No complication .... 23 0 8 5

Complications

.

.... 17 4 4 2

Totals .... ... 40 4 12 7

’In all, 63 patients had tympanostomy tubes. Of 40 patients who had tubes placed

because of impaired hearing and fluid. 17 had problems, but all 4 patients whose indication

was impaired hearing and a negative middle ear pressure had subsequent problems. 3 had

otorrhea and 1 had a persistent perforation—too few for statistical analysis.

of us (D.A.H) prescribed diphenhydramine hydrochloride

(Benadryl) elixir at bedtime daily, and the pediatric group

prescribed an antibiotic, most often amoxicillin.

During 1984. all patients with complications attributable

to tubes were studied by sequential audiometries, tympanom-
etry and culture (when infection was present). Most patients

in this rather isolated rural community with such complica-

tions were seen in either the otolaryngologic or the group

pediatric practice. We asked whether the patients had been

swimming, had bathed or had had an upper respiratory tract

infection. Whenever possible, we did a bacteriologic culture

of specimens from each infected ear and correlated the results

with the history of water in the ear or of an upper respiratory

tract infection. The swabs were immediately plated out on

three media: MacConkey's, chocolate agar and blood agar.

They were incubated at 37°C and appropriate identification

procedures were used by Noah Anderson, a microbiologist.

Results

In Table 2 the complication rate is compared with the

indications for tympanostomy tubes. Of the 63 patients who
had tubes in 1983, 26 had suppuration and 1 had a persistent

perforation during the follow-up period, which extended until

December 31. 1984. The rate of suppurative discharge was

41 % . It was greater in patients who had tubes for middle ear

effusion than in those w hose indication was recurrent suppu-

rative otitis media. Only four patients had tubes for persistent

negative pressure (type C tympanogram) associated with

hearing loss, but suppurative discharge developed in all four.

Our results during 1984 are summarized in Table 3. We
saw a total of 41 patients who had suppurative discharge from

one or both ears after tympanostomy tube insertion. Three

patients had persistent perforations (but hearing within

normal limits) and one had granulation tissue at the site of the

tube for several weeks. Four patients had two episodes of

suppuration, one had three and one had four episodes of uni-

lateral or bilateral discharge. The 41 patients had a total of 49

episodes of suppurative discharge, treated by either D.A.H.

or the pediatric group. Four patients had cloudy fluid in the

middle ear at the time of the surgical procedure and began

discharging almost immediately after the operation. These

were classified as having “postoperative” infections.

Following an upper respiratory tract infection, Strepto-

TABLE 3 —Etiology and Organisms Cultured From
41 Patients * Seen During 1984

Organism

Bath or

Swim

Etiology

Post-

URI operative Unknown

Staphylococcus . . . . 5 0 1 3

Streptococcus pneumoniae . . . . . . . 0 7 0 0

Flemophilus influenzae 1 0 2 1

Pseudomonas . . . . 2 0 1 0

Streptococcus type A . . . . 0 1 0 0

Enterobacter cloacae 1 0 0 0

Klebsiella pneumoniae 1 0 0 0

Mixed 1 1 0 2

Unknown . . . . 5 10 0 4

Total

URI = upper respiratory tract infection

. . . . 16 19 4 10

*ln all. 49 episodes of suppurative discharge occurred in 41 patients in 1984

MARCH 1986 • 144 • 3 319



TYMPANOSTOMY TUBE COMPLICATIONS

coccus pneumoniae was the most common organism cultured.

Staphylococcus aureus, Staphylococcus epidermidis or en-

teric organisms were encountered after swimming or “dunk-

ing” the head in bathwater.

Most patients recovered hearing within normal limits and

an infection-free ear after treatment. One patient required

admission to hospital, removal of the tympanostomy tube and

intravenous administration of antibiotics (ticarcillin disodium

and gentamicin sulfate). Several patients were treated with

systemic antibiotics such as amoxicillin or one of the cephalo-

sporins, but most had only topical antibiotic-steroid eardrops

(Cortisporin* or Coly-Mycin S oticf) and regular cleaning as

treatment. In the 1984 group of patients, there have been only

one bilateral recurrence of middle ear effusion and two unilat-

eral during the study period ending December 3 1 . 1984. One
patient had fluid in one ear and negative pressure in the other

with bilateral hearing loss, and one patient had unilateral loss

due to fluid. From previous experience, and from results of

other studies, we expect about a 30% recurrence rate of

middle ear effusion and hearing loss after the tubes have ex-

truded.

Discussion

We observed a high rate of suppurative discharge after

tympanostomy tube insertion—4 1 %—compared with that

previously reported. Only four episodes occurred in the im-

mediate postoperative period, so it is unlikely that our high

rate of suppurative discharge can be blamed on poor surgical

technique. A more likely explanation is that almost all of our

patients were returned to one of our offices for the care of

complications.

Despite the high incidence of transitory suppurative dis-

charge, the hearing results were better than have generally

been reported in the literature. Authors have agreed that

hearing is improved for patients by intubation for the period

before extrusion. Most of our patients retained the tubes for

more than six months (a detailed study of the duration of tubes

before extrusion is in progress). Analysis of results reported

by Lildholdt
6 and by Brown and associates

5 shows that many
of their patients had extruded their tubes at three months and

most by six months.

Smelt and Yeoh 14 concluded that water in the ear from

swimming was not an important factor in the cause of dis-

charge after tympanostomy tubes. They reported the startling

result of a higher incidence of discharge in nonswimmers than

in swimmers. We found that discharge started soon after

water was introduced into the ear during swimming or after

immersion of the head in bathwater. The organisms cultured

in specimens from the ears of children with a history of water

in the ear were derived from the skin or were enteric organ-

isms. Of interest also, the organisms after a history of upper

respiratory tract infection were quite different.

*A combination suspension that contains polymyxin B sulfate, neomycin sulfate and

hydrocortisone.

tA combination suspension that contains neomycin, hydrocortisone acetate and

acetic acid.

There is disagreement concerning the importance of

hearing loss due to middle ear effusion on language and educa-

tional development. We did not measure improvement in edu-

cational performance, but audiograms showed immediate

improvement, which persisted throughout the study period

for most patients except during episodes of suppurative dis-

charge. Both parents and physicians are convinced that the

children benefited from better hearing in school and at home.

Conclusions

• In our small rural community we observed a rate of

41% suppurative discharge after tympanostomy tube inser-

tion. This rate is higher than that reported by most authors.

We believe that comprehensive follow-up is the explanation

for the observed high complication rate.

• Water in the ear after swimming or while bathing is a

significant etiologic factor in discharge after tympanostomy

tube insertion. Organisms from the skin or enteric organisms

are common in children with a history of water in the ear.

After upper respiratory tract infections, the most common
organism is Streptococcus pneumoniae.

• Almost all our patients recovered from complications

after tympanostomy tube insertion, except for two who had

small persistent perforations, and almost all had normal

hearing at the end of the study period. We believe that the

benefits conferred by tympanostomy tubes for selected pa-

tients outweigh the risks.
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Clinical Medicine

Clinical Implications of Serum Creatine Kinase

Levels in Acute Asthma
W. MICHAEL ALBERTS, MD, Tampa, Florida; JAMES H. WILLIAMS, MD, Orange, California, and

JOE W. RAMSDELL, MD, San Diego

An elevated serum creatine kinase (CK) level is common in patients being treated for acute asthma,

but such an elevation should not lead to further investigation unless otherwise clinically warranted.

Moreover, serum CK levels need not be routinely measured in young patients with an uncompli-

cated exacerbation of asthma.

(Alberts WM, Williams JH, Ramsdell JW: Clinical implications of serum creatine kinase levels in

acute asthma. West J Med 1 986 Mar; 1 44:321-323)

The measurement of serum levels of intracellular enzymes

is useful in the diagnosis and management of several

disease states. With the availability of automated blood chem-

istry panels, measuring serum enzyme levels is easily and

frequently done. The clinical utility of this information is not

known in all disease states, however, such as acute asthma.

Creatine kinase (CK) is one such enzyme that is commonly

measured via an automated chemistry panel obtained on ad-

mission to hospital . Creatine kinase is an intracellular enzyme

found in various organs, with the highest concentrations de-

tected in skeletal and cardiac muscle and in tissues of the

central nervous system. 1 An elevated serum CK level is a

sensitive indicator of direct tissue injury or a change in cel-

lular permeability in these tissues.
2 The specificity of an ele-

vated serum CK value can be enhanced by measuring the

levels ofCK isoenzymes and related cellular enzymes, w'hich

I

aids in identifying the site of tissue origin.
3

The goal of this study was to better understand the fre-

quency of an elevated serum CK level and the clinical implica-

tions of this finding in patients admitted to hospital for the

treatment of asthma. These understandings would be of prac-

tical use in establishing the role of CK measurement in the

management of acute asthma.

Patients and Methods

We reviewed the medical records of all patients admitted

to the University of California. San Diego, Medical Center

with a diagnosis of asthma in the years 1 979 to 1 982 . Medical

records were excluded from further analysis based on the

following criteria: (1) Patient was older than 45 years, (2)

From the Division of Pulmonary and Critical Care Medicine. Department of Medicine. University of California, San Diego, Medical Center, San Diego. Dr Alberts is now
affiliated with the Division of Pulmonary and Critical Care Medicine. Department of Internal Medicine. University of South Florida College of Medicine and James A. Haley Veterans

Hospital. Tampa, Florida, and Dr Williams is with the Division of Pulmonary and Critical Care Medicine, Department of Medicine, University of California, Irvine, Medical Center,

Orange.

Reprint requests to W. Michael Alberts, MD. James A. Haley Veterans Hospital, 13000 N 30th St (1 1 1C), Tampa, FL33612.
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there was evidence of a recent intramuscular injection, (3)

there was preexisting cardiac disease, (4) there was preexist-

ing neuromuscular disease, (5) patients were receiving drugs

known to raise the CK level (except theophylline prepara-

tions), (6) there was roentgenographic evidence of pneumonia

or (7) a history of chronic bronchitis, emphysema, diabetes

mellitus, renal insufficiency, hepatic dysfunction or hypothy-

roidism. The remaining medical records were analyzed to

determine CK levels and fractionation, total hospital days,

admission to the intensive care unit, results of an admission

chest roentgenogram and an electrocardiogram and initial

vital signs (blood pressure, temperature, heart rate, respira-

tory rate and pulsus paradoxus).

Arterial blood gas studies including carbon dioxide pres-

sure, oxygen pressure and pH were measured with patients

breathing room air near sea level. The alveolar-to-arterial

oxygen gradient was calculated using a barometric pressure of

760 mm of mercury and a respiratory quotient of 0.8. Serum

electrolyte values were analyzed and the anion gap was deter-

mined by subtracting the sum of the chloride and bicarbonate

ion concentration from the sodium value. The plasma bicar-

bonate concentration was calculated from the arterial blood

gas findings using the Henderson-Hasselbalch equation and

substituting a pK of 6. 1 and a carbon dioxide solubility factor

of 0.03. In addition, the venous blood was evaluated for total

leukocyte count, percentage of eosinophils, glucose, urea ni-

trogen. creatinine, uric acid, calcium, inorganic phosphorus

and magnesium levels and the theophylline concentration.

Results of these tests were analyzed only if they were done on

initial presentation. Measurement of serum bilirubin, amy-
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ABBREVIATIONS USED IN TEXT

AST = aspartate aminotransferase

CK = creatine kinase

LDH = lactic dehydrogenase

SD = standard deviation

lase, alanine aminotransferase (formerly SGPT), aspartate

aminotransferase (AST, formerly SGOT), lactic dehydroge-

nase (LDH) and alkaline phosphatase levels was used in the

analysis, if done within 12 hours of initial presentation. Pa-

tients with elevated CK levels (greater than 175 IU per liter)

were compared with other patients by analysis of variance. A
P of greater than .05 was not judged significant.

Results

The medical records of 164 hospital admissions involving

109 patients qualified for analysis. A total of 50 patients (13

male), ranging in age from 17 to 45 years (mean ± standard

deviation [SD| =29.7 + 8.7), had serum CK levels measured

within 12 hours of initial presentation. Of these, 14 (28%)
were elevated at 484 ± 319 IU per liter (mean ± SD) and 36

(72%) were within normal limits at 80 ± 37 IU per liter (mean

± SD).

None of the patients had a diagnosis of cardiac or neuro-

muscular disease. Electrocardiograms done on admission

were available in 8 of 14 (57%) patients with an elevated CK
level. Six were within normal limits except for sinus tachy-

cardia, and two showed evidence of right ventricular strain or

hypertrophy. Admission electrocardiograms were obtained

in 21 of 36 (58%) patients with normal serum CK levels. In

all, 16 were within normal limits except for sinus tachy-

cardia, three showed right ventricular strain or hypertrophy.

TABLE 1 —Comparison of Clinical and Laboratory Features of

Patients With Elevated or Normal Serum Creatine Kinase (CK)

Levels During 50 Hospital Admissions for Acute Asthma

Clinical or Laboratory Feature

Normal CK
Level

*
Elevated CK

Level'

P

Value

Patients, number 36 14

Age, years 29.7 (36) 30.9 (14) NS

Duration in ICU, days) 0.25 (36) 0.43 (14) NS

Duration in hospital, daysf 4.61 (36) 5.86 (14) NS

Heart rate, beats/minf 110 (36) 114 (14) NS

Respiratory rate, breaths/minf 28 (36) 33 (14) .046

Pulsus paradoxus, mm/mercuryf 20 (36) 21 (13) NS

Serum creatinine level, mg/dl 0.8 (36) 0.9 (14) NS

Serum calcium level, mg/dl . , 9.5 (34) 9.8 (14) .038

Serum phosphorus level, mg/dl 3.4 (12) 2.7
( 5) NS

Serum AST level, lU/liter 17.1 (36) 35.8 (13) .004

Serum LDH, lU/liter 182 (34) 236 (12) .027

Blood theophylline

concentration, mg/dl 0.9
( 7) 1.2

( 8) NS

PH 7.38 (36) 7.39 (14) NS

Carbon dioxide pressure, torr 42 (36) 42 (14) NS

Oxygen pressure, torr 61 (36) 59 (14) NS

Bicarbonate, mEq/liter 23.9 (36) 24.5 (14) NS

Alveolararterial gradient . 43 (36) 44 (14) NS

Anion gap 11 (36) 12 (14) NS

AST = aspartate aminotransferase, ICU = intensive care unit, LOH = lactic dehydrogenase,

NS = not significant

'Mean (Number ot patients evaluated),

^'Criteria of severity."

one showed ST-segment changes compatible with ischemia

and one had right atrial enlargement. Neither clinical nor

electrocardiographic evidence of myocardial infarction or se-

rious cardiac arrhythmias developed in any patient in either

group during the hospital stay.

As shown in Table 1 . there were no significant differences

between the two groups in terms of total hospital days, admis-

sion to the intensive care unit or initial vital signs, with the

exception of increased respiratory rate in the patients with

elevated CK levels. No difference was noted in arterial blood

gas measurements or most venous blood values with the ex-

ception of serum calcium, AST and LDH levels, which were

significantly higher in the group with elevated CK levels.

Creatine kinase isoenzyme levels were measured in four

patients who had elevated levels of the total enzyme. CK-MB
was 1.6% of 1,054 IU per liter. 1.7% of 331 IU per liter,

trace of 228 IU per liter and not detectable in 376 IU per liter.

In all cases, CK-BB was not detected and therefore the re-

mainder was CK-MM.

Discussion

An elevated serum CK level appears to be a frequent

finding in young inpatients being treated for uncomplicated

asthma. This retrospective review suggests that an elevated

CK level is not of clinical importance and, furthermore, that

the measurement of this enzyme on a routine basis is not

indicated.

Almost any form of strenuous activity will be accompa-

nied by a rise in the serum level of muscle-associated en-

zymes. 45 This is presumably due to the loss of integrity of the

muscle cell membrane, thereby permitting leakage of muscle

cell constituents into the circulation. The vigorous and re-

peated muscular contractions necessary during acute asthma

would certainly qualify as strenuous activity. Chugh and co-

workers have reported the case of a patient in whom rhabdo-

myolysis and acute renal failure developed after status asth-

maticus. 6 They postulated that the respiratory effort necessary

in the context of acute asthma and hypoxemia was responsible

for the rise in the levels of muscle-associated enzymes, the

myoglobinuria and the acute renal failure. Although creatine

kinase is the most sensitive enzyme marker of muscle injury,
3

the frequency with which a clinically significant level is de-

tected in patients with acute asthma has not been well defined.

The figure of28% in this study compares favorably with 38%
of the patients reported by Karetsky 7

In our study population, the CK level appears to rise due to

effects on striated muscle. In no case was a clinical explana-

tion other than skeletal muscle injury apparent. The study was

designed to exclude patients with a known diagnosis or condi-

tions that could independently cause muscle injury or an ele-

vated serum CK level. Muscular exercise and rhabdomyolysis

are often accompanied by characteristic elevations in serum

levels of other muscle-associated enzymes, such as LDH,
AST and aldolase. 8 Both hypocalcemia and hypercalcemia

have also been noted in patients with muscle injury.
9 10 The

latter has been attributed to the release of calcium from the

damaged muscle cell.
10

In light of this, the significant differ-

ences between the groups with elevated and with normal CK
levels in serum LDH and AST values are consistent with

striated muscle as the major source for an elevated CK level in

this setting. In addition. CK isoenzymes were measured in
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four patients and in no case did the MB or BB fractions

approach clinical significance.

Medications have been associated with alterations in

serum CK levels. A recent report has linked elevated CK
levels (specifically an mCK2 variant) to high concentrations

of theophylline .

11 The admission theophylline concentrations

in patients with elevated CK levels in our study were not

statistically different from those in patients with normal CK
levels, implying that theophylline was not a factor in this

study. It has also been suggested that corticosteroids may
lower CK levels .

12
If true, this would also increase the inci-

dence of an elevated CK level if this medication were not

used.

If muscle stress leading to muscle damage is the mecha-

nism for raising the serum CK level, then one might reason

that those patients experiencing the most severe stress to the

respiratory muscles would be the ones in whom an elevated

CK level might be expected. The two groups were analyzed in

terms of several “criteria of severity." Although days in the

intensive care unit, total hospital days, admission heart rates,

admission pulsus paradoxus and admission respiratory rates

were higher in the group with elevated CK levels, only the

respiratory rate was statistically different. It appears that the

serum level of CK, although suggestive, cannot be reliably

used to predict the severity of the asthma exacerbation

.

An elevated serum CK level did not hold any clinical

significance in our patients. Because this was a retrospective

study, serial electrocardiograms and CK isoenzyme determi-

nations were not available for all patients. In this selected

population, however, in no instance did an elevated CK level

signify clinically apparent myocardial or central nervous

system injury. Expensive and time-consuming investigation

of an elevated CK value was properly not initiated in these

patients because there was no suggestion clinically of myo-
cardial or central nervous system damage.

In conclusion, the serum CK level is frequently elevated in

patients with uncomplicated acute asthma. The major source

of this rise may be skeletal muscle injury or damage resulting

from the increased demands placed on the respiratory system.

More important, the isolated finding of an elevated CK level

should not lead to further investigation unless there is a clin-

ical suggestion of myocardial, central nervous system or skel-

etal muscle injury or disease. In fact, routine evaluation of

serum CK levels in these cases does not seem warranted.

REFERENCES

1. Nevins MA, Saran M, Bright M, et al: Pitfalls in interpreting serum creatine

phosphokinase activity. JAMA 1973;224:1382-1387

2. Bais R. Edwards JB: Creatine kinase. CRC Crit Rev Clin Lab Sci 1982;

16:291-335

3. Hess JW, MacDonald RP, Frederick RJ, et al: Serum creatine phosphokinase

(CPK.) activity in disorders of heart and skeletal muscle. Ann Intern Med 1964;

61:1015-1028

4. LaPortaMA. Linde HW. Bruce DL, etal: Elevation of creatine phosphokinase in

young men after recreational exercise. JAMA 1978; 239:2685-2686

5. Bunch TW: Blood test abnormalities in runners. Mayo Clin Proc 1980;

55:113-117

6. Chugh KS. Singhal PC, Khatri GK: Rhabdomyolysis and renal failure following

status asthmaticus. Chest 1978; 73:879-880

7. Karetzky MS: Blood studies in untreated patients with acute asthma. Am Rev
RespirDis 1975: 112:607-613

8. Gabow PA, Kaehny WD. Kelleher SP: The spectrum of rhabdomyolysis. Medi-

cine (Baltimore) 1982:61:141-152

9. Akmal M. Goldstein DA. Telfer N, et al: Resolution of muscle calcification in

rhabdomyolysis and acute renal failure. Ann Intern Med 1978:89:928-930

10. De Torrente A, Berl T, Cohn PD, et al: Hypercalcemia of acute renal failure—

Clinical significance and pathogenesis. Am J Med 1976; 61:119-123

I I . Delahunty TJ: Cathodally migrating creatine kinase in sera of patients treated

with theophylline and its diagnostic implications. Clin Chem 1983; 29: 1484-1487

12. Hinderks GJ. Frohlich H: Low serum creatine kinase values associated with

administration ofsteroids. Clin Chem 1979; 25:2050-205

1

MARCH 1986 144 • 3 323



Clinical Review

Campylobacter jejuni Septicemia—Epidemiology,
Clinical Features and Outcome

VINOD K. DHAWAN, MD, FRCP(C); DAVID D. ULMER, MD; RONALD NACHUM, PhD; BHAVANI RAO, MD, and

ROSALINA C. SEE, MD, Los Angeles

In 33 cases of Campylobacter jejuni septicemia, the disease was more common at the extremes of

age: infants made up a third of the reported cases while 24% of patients were older than 50 years.

Fever was noted in more than 80% of patients and chills in about a fourth. Enteritis was present in

70% of cases, and the gastrointestinal tract was the principal source of septicemia. Half of the

patients did not have significant underlying disease but were at extremes of age, which may reflect

relative host impairment. Mortality (25%) owing to C jejuni septicemia occurs mostly in compro-

mised hosts.

(Dhawan VK, Ulmer DD, Nachum R, et al: Campylobacter jejuni septicemia— Epidemiology,
clinical features and outcome [Clinical Review]. West J Med 1 986 Mar; 1 44:324-328)

ampylobacter jejuni, formerly referred to as Campylo-

bacter fetus subspecies jejuni, Vibrio jejuni or “related

vibrios,’’ has been recognized as an important cause of acute

enteritis only since Skirrow’s introduction of a selective fecal

isolation medium. 1 The organism can be isolated from stools

in 4% to 13.9% of patients with diarrhea2 and. in a large

multicenter study in the United States, was found more fre-

quently in stool than either Salmonella or Shigella.
3 While C

jejuni appears to be a frequent cause of acute enteritis, blood-

stream invasion by the organism is distinctly unusual. For

example, only 4 of 1 .336 patients with Campylobacter enter-

itis in a series reported from Britain had bacteremia. 4 Hence,

we were surprised to encounter four patients with C jejuni

septicemia at the Martin Luther King, Jr/Charles R. Drew
Medical Center, Los Angeles, during an 18-month period.

The clinical features of these cases are here reviewed and

compared with those of previously reported cases of this un-

usual disease.

Reports of Cases

Case 1

An 18-month-old female infant in previous good health

was seen in December 1981 in the outpatient clinic with a

history of high fever for a day and a single generalized sei-

zure. She did not have cough, vomiting or diarrhea. No other

member of the household had recently experienced a febrile

or a diarrheal illness. No animal contact was identified. The

child was in no apparent distress despite a temperature of 41

°C ( 105.8 °F) rectally. a pulse of 168 and a respiratory rate of

33 per minute. The pharyngeal mucosa was slightly hyper-

emic but the findings of the physical examination were other-

wise normal. The leukocyte count was 16,500 per pi with

48% polymorphonuclear leukocytes and 9% band forms. A
chest x-ray film was normal. An upper respiratory tract infec-

tion was suspected. Specimens of blood and a throat swab

were cultured and the child was discharged on a regimen of

erythromycin and acetaminophen drops.

Because of the growth of Cjejuni in blood, she was called

on four days later. At that time she had been afebrile for two

days and appeared well. A repeat physical examination

showed no abnormalities. The throat culture had grown

normal flora. Blood was recultured, the cultures remained

sterile for ten days and the child was well on follow-up.

Case 2

The patient, an 1 .190-gram female infant, was delivered

vaginally at 29 weeks’ gestation in late March 1982. Her

23-year-old mother complained of vague abdominal discom-

fort, water per vagina for a week before delivery and cough,

fever and diarrhea that had developed three days previously.

Shortly after delivery the child became apneic and cyanotic.

An endotracheal tube was inserted, she was given 100% ox-

ygen and subsequently placed on a ventilator.

The child was microcephalic. Her temperature was 38°C
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(101 °F) rectally and her heart rate 150 beats per minute. A
grade 3/6 holosystolic murmur was heard and later attributed

to a patent ductus arteriosus . At birth , the leukocyte count was

21,900 per ^1 with 9% polymorphonuclear leukocytes, 4%
bands, 84% lymphocytes and 3% monocytes. Cerebrospinal

fluid examination showed no abnormalities.

After blood cultures, the child received ampicillin and

gentamicin sulfate intravenously. On the third hospital day,

she passed three stools that were positive for occult blood

using 0-toluidine (Hematest). On the fourth hospital day, the

admission blood cultures grew Cjejuni sensitive to both anti-

biotics the child was receiving. Her condition improved

slowly and blood specimens cultured on hospital days 7 and 8

were sterile. Antibiotic therapy was continued for ten days.

Cultures of blood specimens taken from the mother before

delivery were sterile and her stools did not contain any bacte-

rial pathogens. Endometrial cultures grew Escherichia coli,

diphtheroids. Staphylococcus aureus and a-hemolytic strep-

tococcus, but were not specifically cultured for Campylo-

bacter.

Case 3

The patient, a 6-day-old female infant, the product of a

full-term normal vaginal delivery, was admitted in April

1983 after three days of diarrhea and occasional vomiting but

no fever. The stools contained mucus and blood. The 31-

year-old mother reported a self-limited diarrheal illness a

week before delivery. On physical examination on admis-

sion. the child appeared comfortable. The rectal temperature

was 37.2 °C (99 °F), the heart rate 150 and the respirations 48

per minute. Except for the presence of an anal fissure, the

physical examination showed no abnormalities.

The leukocyte count was 1 1 ,300 per /ft with 27 % neutro-

phils and 2 % bands. Blood and stool specimens were obtained

for culture and the child received fluids intravenously. Antibi-

otic therapy was withheld. No pathogens were recovered

from the stools but on the sixth hospital day, C jejuni was

found in cultures of blood specimens taken on admission.

Blood was recultured and the child placed on a regimen of

ampicillin, 125 mg given intravenously every six hours. No
organisms were recovered from subsequent blood cultures

and the antibiotic therapy was terminated four days later. The

child was discharged and remained well during follow-up.

Case 4

The patient, a 62-year-old man with alcoholic cirrhosis

and congestive heart failure, was admitted to hospital in

mid-May 1983 because of increased shortness of breath and

epigastric pain. He said he did not have vomiting, diarrhea,

fever or urinary symptoms. The patient appeared ill, had

jaundice and was in moderate respiratory distress. The tem-

perature was 36°C (97°F). blood pressure 110/70 mm of

mercury, respirations 29 and pulse 90 per minute. Rales were

audible at the bases of both lungs but no pedal edema or

jugular venous distension was noted. The heart was enlarged

with a 2/6 systolic ejection murmur along the left sternal

border. There was epigastric and right lower quadrant tender-

ness. The liver span was percussed to 16cm.

On admission, the leukocyte count was 8,000 per /d with

49% polymorphonuclear leukocytes and 20% bands. The

total serum bilirubin level was 8 mg per dl (direct 3.5); serum

aspartate aminotransferase was 447 IU per liter (normal 25 to

97); total protein 5.3 grams perdl, and albumin 3.2 grams per

dl. Analysis of the urine showed bile. The serum ammonia
concentration was 141 ^mol per liter.

The patient was thought to have decompensated alcoholic

liver disease. Soon after admission, he became confused and

vomited blood. His temperature rose to 37.7°C ( 100°F) and

hypotension developed. Blood specimens for culture were

taken on the day of admission, and clindamycin. 600 mg
every six hours, and gentamicin, 80 mg every eight hours,

were administered intravenously. Despite aggressive sup-

portive management, the patient died on the third hospital

day. The blood cultures grew Cjejuni. Permission for autopsy

could not be obtained.

Discussion

Recent classifications of the genus Campylobacter (family

Spirillaceae) recognize three medically important species, C
fetus subspecies fetus (formerly C fetus subspecies intestin-

alis ), Cjejuni (formerly Cfetus subspecies jejuni) and Cam-
pylobacter coliC The genus is characterized by nonsporing,

thin, spirally curved rods that may appear S-shaped or gull-

winged. Campylobacter species pathogenic for humans are

microaerophilic. require oxygen concentrations ranging from

5% to 15% and grow neither aerobically nor anaerobically.

The organisms are motile with a single polar flagellum at one

of both ends.

In our laboratory, isolation of Cjejuni from fecal material

was done on Campy-BAP, a selective medium. 6
Plates were

incubated in a 42 °C incubator in a GasPak jar with a dispos-

able gas generator (CampyPak) to produce atmospheres suit-

able for growth. Isolation of Cjejuni from blood was done in

supplemented tryptic soy broth (BACTEC culture vials 6B

and 7D) using a radiometric detection system (BACTEC).
Preliminary identification of the genus Campylobacter was

done by microscopic examination of Gram-stained prepara-

tions, either from colonies or from blood cultures, and posi-

tive oxidase and catalase tests. Specific identification of C
jejuni was based on growth at 42°C and sensitivity to nali-

dixic acid (30 /xg per disc), the latter done on noninhibitory

blood agar. 7

Campylobacter infections, long known as an important

cause of animal disease, have been recognized in humans only

since 1947. 8 Before 1972. bacteremia was the only frequent

form of human infection identified,
9 due to the unavailability

of selective media to prevent overgrowth of Campylobacter

by the coliforms when stools were cultured. Guerrant and

co-workers reviewed the 91 cases of Campylobacter bacte-

remia that had been reported up to 1978. and only ten were

due to C jejuni.
10 Campylobacter fetus subspecies fetus, the

other human pathogenic species, is found in blood with much

greater frequency than Cjejuni but is rarely isolated from the

feces of infected patients." While C jejuni septicemia has

been reported more frequently during the past five years, it

remains a rare condition and our encounter with four such

patients over an 18-month period is noteworthy.

Epidemiology of C jejuni Septicemia

Although septicemia due to Cjejuni has been reported in

all age groups, the incidence appears to be increased during

infancy and in older age. Of 33 cases reviewed here, 12 of the
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patients (36%) were younger than a year whereas 8 (24%)
were older than 50 years (Table 1). There is no predilection

for either sex nor has any racial predisposition been de-

scribed. In two of our patients, Cjejuni septicemia developed

soon after birth. Little is known about the transplacental

transmission of C jejuni, although a case of midtrimester

abortion and placentitis due to Cjejuni has been reported.
12

The placentas of both of our neonates appeared normal and,

therefore, specimens were not taken for culture. The mothers

of both infants, however, had diarrhea during the peripartum

period. Hence, even in the absence of microbiologic proof, it

is tempting to speculate that infection was acquired during

delivery from the contaminated maternal birth canal

.

Half of the patients with Cjejuni septicemia did not have

any significant underlying disease (Table 1). Two patients,

however, were pregnant at the time they acquired the infec-

tion and septicemia developed in another within 42 hours

postpartum. Three infected children were bom prematurely

TABLE 1 —Clinical Features in Reported Cases of Campylobacter jejuni Septicemia

Case Age Sex Underlying Condition Fever Diarrhea Treatment Outcome Deference No.

1 . . 3 mo 9 Unidentified rash Absent Present Sulfisoxazole (Gantrisin) Recovered 13

2 . . 5 yr o* Chronic ear infection, osteo-

myelitis of knee and wrist

? Present Tetracycline hydrochloride

(Achromycin)

Recovered 13

3 . . 2 mo O’ Hydrocephalus Present Present Penicillin, tetracycline Recovered 13

4 . . 2 mo O’ None Absent Present ? Recovered 13

5 . 11 mo ? Recent measles Present Absent Penicillin, streptomycin Recovered; stool culture negative 14

6 . . 2 mo 9 None Absent Present* Chloramphenicol Recovered; stool culture negative 15

7 . . 1 mo 9 None Present-) Present Chloramphenicol, streptomycin Recovered; stool culture negative 16

8 . 28 yr O’ Cirrhosis of liver, perforated

duodenal ulcer

Present Present Chloramphenicol, streptomycin Died; stool culture negative 17

9 . . 22 yr 9 Asthma Present Present* Chloramphenicol Recovered; stool culture positive 18

10 . . 21 mo 9 Kwashiorkor Absent Present Penicillin, streptomycin,

kanamycin sulfate, ampicillin

Recovered 19

11 . . 8 d 9 Jaundice ? Present Penicillin, kanamycin Died soon after admission 19

12 . . 26 yr o* None Present! Present* Penicillin, erythromycin Recovered 20

13 . . 67 yr ? Waldenstrom’s disease, steroid

therapy

Present! Absent Erythromycin, ethambutol

hydrochloride (Myambutol)

Died; blood transfusion was the

source

21

14 . . 25 yr 9 Postpartum Present Present Ampicillin Recovered 22

15 . . 14 yr O' Acute lymphocytic leukemia Present Present Ampicillin Recovered 22

16 . . 14 yr O’ None Present Present None Recovered 22

17 . . 68 yr O’ Chronic hydradenitis Present Present* None Recovered; stool culture negative 23

18 . . 23 yr 9 Pregnancy Present! Absent Cephalothin, metronidazole,

cephalexin

Recovered; aborted 12

19 . . 1 d O' Prematurity Present Absent Kanamycin, erythromycin,

penicillin

Died; possibly caused

prematurity; mother's stool

culture positive

24

20 . . 56 yr 9 None Present Present Ampicillin Recovered; the isolate was
resistant to /3-lactam

antibiotics

25

21 . . 11 yr 9 None Present! Present None Recovered 25

22 . . 74 yr O’ Thymoma, malabsorption,

hypoplastic anemia

Present! Absent Penicillin, ampicillin,

gentamicin sulfate

Recovered 25

23 . . 66 yr O’ Chronic bronchitis Present Present Penicillin Recovered; isolate resistant to

penicillin; stool culture positive

25

24 . . 51 yr O' Peptic ulcer disease, repeated

pneumonia

Present! Present Ampicillin Recovered; isolate resistant to

ampicillin; stool culture

negative

25

25 . . 79 yr O’ None Present! Present Cephalosporin, gentamicin,

tetracycline

Recovered; stool culture negative 26

26 . . 40 yr O' Mixed histiocytic lymphoma Present Absent Erythromycin Died 27

27 . . 48 yr o* Diffuse lymphocytic lymphoma Present Absent Chloramphenicol, gentamicin,

cephalothin

Died 27

28 . . 1 mo O' Prematurity Present Present Gentamicin Died 28

29 . 4 mo 9 None Present Present Penicillin Recovered 28

30 . . 18 mo 9 None Present Absent Erythromycin Recovered This report,

case 1

31 . . 1 d 9 Prematurity Present Present* Ampicillin, gentamicin Recovered; mother had

diarrhea

This report,

case 2

32 . . 62 yr O' Alcoholic cirrhosis Present Absent Clindamycin, gentamicin Died This report,

case 3

33 . . 6 d 9

'Blood present in stools

tChills were present

None Present Present* Ampicillin Recovered; stool culture

negative

This report,

case 4
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while two adults in addition to our patient had cirrhosis of

liver. Two patients had lymphoma and one each had acute

lymphocytic leukemia, Waldenstrom’s disease, thymoma,

kwashiorkor, recent history of measles and chronic hydraden-

itis.

Cjejuni is a pathogen or a commensal in several animals

(cattle, sheep, swine, poultry, cat and dog), and food, milk,

water and sick animals are the major sources of infection.
29

Contact with animals, however, was reported in only four of

the patients described thus far, one case each with a cat,
21

dog, 15 horse 26 and snake.
19 Ingestion of chicken and tuna

salad was implicated in one patient, although the organism

was not recovered from food.
22

Perinatal campylobacteriosis

is most commonly due to C fetus subspecies fetus and very

rarely due to Cjejuni .

30

Clinical Features of C jejuni Septicemia

About 70% of patients with Cjejuni septicemia have en-

teritis that is presumed to be the source of septicemia. These

patients present with symptoms of abdominal pain and diar-

rhea and with blood in the stool in a third of the cases. While

the organism was recovered from stool in only 3 of 2
1
patients

with enteritis summarized in Table 1 , most either lacked stool

cultures or were studied before the development of selective

fecal isolation media. In 30% of reported cases, including two

of our patients, diarrhea was not present and the source of

infection remains speculative. In one patient, however, the

disease was probably acquired through a blood transfusion. 20

Fever is an important feature of Cjejuni septicemia and is

present in more than 80% of patients. Approximately a fourth

of such febrile patients experience chills. Other symptoms

may include malaise, nausea, vomiting and headache. The

leukocyte count is frequently elevated but generally below

20,000 per /d. The recovery of organisms from blood may
take from 24 hours 14

to 9 days. 19

Treatment and Outcome of C jejuni Septicemia

The natural history of Cjejuni septicemia depends on the

premorbid state of the host. In the absence of serious under-

lying disease, C jejuni septicemia appears to run a benign

course. Of the 33 reported patients, however. 8, all compro-

mised hosts, died (Table 1). All of these patients had received

antibiotics to which the organisms were later found to be

susceptible. Nonfatal but serious complications of C jejuni

septicemia are few: the disease has been implicated as the

cause of abortion in one patient
12 and of premature labor in

another.
24

Most patients with C jejuni septicemia have been treated

empirically with one or more antibiotic drugs. In three re-

ported cases, however, the patients recovered without antibi-

otic therapy and four others responded even though the or-

ganism was found to be resistant to the antibiotic used (Table

1). In vitro susceptibility testing of 24 antimicrobials against

86 strains of C jejuni show the penicillins to have poor ac-

tivity,
31 whereas erythromycin and the aminoglycosides,

such as gentamicin, tobramycin and amikacin, were the most

active and should be considered the agents of choice. Chlor-

amphenicol is also active and should be considered in patients

in whom central nervous system involvement such as menin-

gitis may be present. All four strains isolated from our pa-

tients were sensitive to erythromycin, chloramphenicol, gen-

tamicin, tobramycin and amikacin but resistant to penicillin,

cephalothin and methicillin.

Despite the prevalence of C jejuni in patients with infec-

tious diarrhea and the tendency to intestinal wall invasion by

this organism, isolation of Cjejuni from blood specimens is

remarkably infrequent. There may be several reasons for this

circumstance. Blood cultures may not be done routinely in

patients with diarrhea unless they appear septic. Alterna-

tively, the bacteremia may occur early and be missed in blood

specimens taken late in the course of the disease.
30 Failure to

use specific media and the proper temperature necessary

—

that is, 42 °C for the growth of C jejuni—may be another

cause of negative blood cultures. More recently, comple-

ment-mediated killing of C jejuni by serum has been impli-

cated to explain the infrequency of bacteremia due to this

organism. 32

Campylobacterjejuni septicemia should be considered in

the dilferential diagnosis of febrile patients especially in the

presence of enteritis. The blood cultures should be incubated

for as long as ten days and subcultured on agar slants condu-

cive to growth of this organism at 42 °C. Early recognition of

systemic infection and prompt intervention with appropriate

antibiotics should favorably alter the course of Cjejuni septi-

cemia and is likely of critical importance in a compromised

host.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Permanent Eyeliner

QUESTION:

Is the application ofpermanent eyeliner considered to be accepted medical practice?

OPINION:

While the preliminary experience with permanent eyeliner indicates that its application

appears safe and without serious complications, it is the opinion of the Scientific Advisory

Panels on Ophthalmology and Plastic Surgery that further clinical investigation is needed to

determine the long-term results of this procedure, particularly freedom from allergic

blepharitis and eyelash depilation, before it can be considered established medical practice.

The application of permanent eyeliner is clearly a cosmetic procedure and one that has been

growing in popularity over the last few years. For women with poor vision, or who are

allergic to commercially available cosmetics, or who have disabilities that prevent them from

applying topical cosmetics, permanent tattooing of the eyelids may be beneficial. In cases of

eyelid disease or trauma, it could be part of a reconstructive plastic surgical plan where such

enhancement of the eyelids or brows or both is indicated.

The advisory panels acknowledge that tattooing has been commonly done outside the

medical profession for many years and that long-term results have been good, provided

aseptic techniques have been used. Though relatively new, permanent eyeliner application,

which is fundamentally no different from other tattooing procedures, is being widely done

and. in the hands of physician specialists properly trained in the technique, the complication

rate is reported to be extremely low. The advisory panels are not aware of published scientific

evidence, however, that documents the safety of this procedure over a long period of time.

The advisory panels will periodically review this question as such information becomes

available.
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Gildon N. Beall, md:* Because it may occur in virtu-

ally any clinical setting, anaphylaxis is everyone’s

problem. Well-intentioned actions ofhealth care workers are

often the cause of anaphylaxis and members of the hospital

community have often been affected. In this conference we will

discuss the general subject while presenting several cases of
patients with anaphylactic syndromes.

Background

Anaphylaxis was first described by Portier, a French sci-

entist, about 80 years ago. Dr Portier was injecting sea

anemone poison into dogs in an attempt to protect the dogs

from that toxic material. Instead, the dogs became ill and. in

some instances, died. Portier hoped to protect the animals but

obtained the opposite effect, which he termed anaphylaxis

(literally, backward protection).

At this time, anaphylaxis is a clinical diagnosis of a collec-

tion of signs and symptoms. Although the term does not imply

involvement of immune mechanisms, in most instances where

the pathophysiology of anaphylaxis can be understood, im-

mune mechanisms are involved. Knowledge of the patho-

physiology is incomplete. Only a few patients have been

studied carefully, including one whose case will be described

here. For that reason, it is probably unnecessary to use other

terms, such as anaphylactoid, when the pathophysiology is

unknown.

Most instances of anaphylaxis have many of the character-

istics of an immunologically induced hypersensitivity. There

is usually a latent period follow ing the first administration of

the causative agent during which sensitization occurs. Subse-

quent administration may then be associated with anaphy-

laxis. In most instances where antibodies are found to be the

cause of anaphylaxis, they are of the immunoglobulin (Ig) E

class that sensitizes mast cells to antigen-induced mediator

release. There is still a debate as to whether other classes of

immunoglobulin may also release mediators from human
mast cells. Some forms of human anaphylaxis may be caused

* Professor of Medicine. Division of Allergy and Clinical Immunology. Department
of Medicine. Harbor-UCLA Medical Center. Torrance.

by complexes of IgG antibodies and antigen. Such complexes

may generate complement-derived anaphylotoxins, which re-

lease mediators from mast cells and possibly other tissues.

Anaphylaxis may also follow' exhibition of agents to

which there has been no previous exposure or evidence of

sensitization. How and why mediators are released in these

situations are poorly understood.

Many of the principal manifestations of anaphylaxis occur

in areas where mast cell concentrations are highest: the skin,

the lungs and the gastrointestinal tract. Mediators that have

been associated with these mast cells and may be associated

with anaphylaxis are listed in Table 1 . Histamine promotes

vascular permeability and smooth muscle contraction. It is

readily released from sensitized mast cells challenged with

antigen. Even though histamine is very rapidly metabolized,

significant concentrations of the amine have been found in the

serum of patients subjected to experimentally induced anaphy-

lactic reactions.
1 Consequently, it is reasonable to conclude

that many of the manifestations of anaphylaxis are due to

histamine. The role of other mediators is less certain. The

eosinophil chemotactic factor of anaphylaxis (ECF-A), pros-

taglandin (PG) D ; , heparin and proteases are known to be

present in or produced by mast cells, but their roles in anaphy-

laxis have yet to be elucidated.

Platelet-activating factor (PAF) (acetyl glycerol ether

phosphorylcholine) has not yet been definitely found to be a

product of human mast cell activity but administering PAF
can mimic anaphylaxis in other animals. PGD: ,

a product of

the cyclooxygenase pathway of arachidonic acid catabolism,

is produced by mast cells. PGD ; is apparently responsible for

some of the manifestations of systemic mastocytosis and may

be involved in anaphylaxis as well. Feukotrienes C 4 and D 4 ,

the slow-reacting substance of anaphylaxis, are products of

the lipoxygenase pathway of arachidonic acid metabolism.

These compounds are capable of producing the smooth

muscle contraction and increased vascular permeability char-

acteristic of anaphylactic reaction. Whether leukotrienes are

released during human anaphylaxis and whether they are

products of mast cells are subjects of current research.
2

The neutrophil chemotactic factor (NCF-A) is found in the

(Beall GN, Casaburi R. Singer A: Anaphylaxis—Everyone's problem [Specialty Conference], West J Med 1986 Mar; 144:329-337)
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ABBREVIATIONS USED IN TEXT

ECF-A = eosinophil chemotactic factor of anaphylaxis

Ig = immunoglobulin

NCF-A = neutrophil chemotactic factor of anaphylaxis

PAF = platelet-activating factor

Pao: = partial pressure of arterial oxygen (tension)

PG = prostaglandin

serum during induced allergic reactions of several sorts, in-

cluding anaphylaxis. The source of NCF-A and its role in the

pathophysiology ofanaphylaxis are unknown.

The three principal manifestations of anaphylaxis are

airway edema, vascular collapse and asthma. Urticaria and

abdominal pain are also common but the first three problems

mentioned are those that may result in death. In fact, 60% to

80% of anaphylactic deaths are associated with airway

edema. This edema may be quite massive and surprising. It

may extend down the airway from the hypopharynx and

larynx into the major bronchi. Such edema may not even

permit passage of a catheter through the airway. In contrast,

in people who die of vascular collapse, very little is seen at

autopsy, 3 although pulmonary congestion and small myocar-

dial necroses are found in many autopsies of anaphylactic

deaths (Table 2).
4 Most of the shocklike picture is related to

the increased permeability of the small blood vessels, with

consequent loss of fluid from the systemic circulation. In most

TABLE 1 —Potential Mast Cell Mediators of Anaphylaxis

Stored Not stored

Histamine Prostaglandin D2

ECF-A PAF (not proved for human mast cells)

Heparin Leukotrienes Cj and D,i (SRS-A)

Proteolytic enzymes NCF-A

ECF-A = eosinophil chemotactic factor of anaphylaxis. PAF = platelet-activating factor. NCF-A

= neutrophil chemotactic factor

anaphylaxis

of anaphylaxis, SRS-A = slow-reacting substance of

TABLE 2 —Autopsy Findings in Anaphylaxis

Anatomic evidence of the cause of death

Airway edema— pharyngeal, laryngeal and tracheal edema

Hyperinflation of the lungs

No specific findings

Findings possibly related to fatality

Myocardial necroses

Pulmonary congestion

TABLE 3 —Symptoms and Signs of Anaphylaxis

Symptoms

Anxiety

Itching

Sneezing, coughing, wheezing

Hives, angioedema

Facial, pharyngeal and laryngeal edema,

hoarseness, loss of voice, fainting

Signs

Hives, angioedema

Hypotension, tachycardia

Borborygmi

Wheezing, dyspnea

Stridor

Cardiac or respiratory arrest

instances, the fluid appears to pool either in the skin in urti-

caria or in the gastrointestinal tract. Later in this conference,

we will present a patient whose striking pulmonary edema

was caused by anaphylaxis-induced vascular permeability.

Shock is usually due to decreased blood volume and conse-

quent decreased cardiac output. Specific evidence for this

statement has not been obtained very frequently and, in fact,

there is a possibility that cardiodepression may account for

decreased cardiac output in some of these patients. Occasion-

ally a patient with anaphylaxis has a typical asthmatic-type

constellation of signs and hyperinflation of the lungs may be

found at autopsy. The mucous plugs and desquamation of the

bronchial epithelium that are characteristic of death from

asthma are not seen, an interesting difference. Respiratory

edema is the most important feature of anaphylaxis to re-

member. Failure to appreciate the gravity of the respiratory

tract edema is one of the reasons for a fatal outcome.

The signs and symptoms of anaphylaxis (Table 3) may be

subtle in the beginning. Early symptoms often include anxiety

or a statement by the patient that "I don't feel well,” or "I feel

terrible, doctor. I'm going to die.” Itching sensations are

common early symptoms. These may occur anywhere: in the

mouth, ears, palate, perianally or around the genitals. Pa-

tients may have symptoms characteristic of allergic rhinitis,

such as itching, sneezing or coughing. Wheezing may de-

velop. Urticaria and angioedema are frequent early symp-

toms. Patients may have abdominal pain, which is usually

cramping in character. Vomiting may occur. Such symptoms

are probably due to smooth muscle constriction in the gut.

Edema of the mouth, throat and respiratory tract has been

mentioned. Edema of the larynx, of course, may result in

hoarseness. Obstruction of the respiratory tract anyw'here

above the tracheal bifurcation produces the ominous symptom

of stridor. That symptom should certainly induce prompt ac-

tion on the part of an attending physician.

Now that I have discussed the mechanisms and presen-

tation of anaphylaxis, I will present specific cases.

Case Presentation—Penicillin and Hypertension

The patient, a 50-year-old man with a history of mild

hypertension, was having some dental work done. He had no

history of allergies and he specifically said he did not have

penicillin allergy. He was given an injection of 900.000 units

of procaine penicillin intramuscularly in his arm. An injec-

tion of local anesthetic with epinephrine was then made

around the infected tooth. Two minutes after the penicillin

injection, he complained of itching over many parts of his

body. He was promptly given 50 mg of diphenhydramine

hydrochloride intravenously but difficulty with breathing de-

veloped and he began to lose consciousness. His head was

lowered and his feet were elevated, the pulse was faint and the

blood pressure was not obtainable. Within the next minute or

two an endotracheal tube was inserted, an intravenous infu-

sion was started and 5 ml of 1 : 10.000 epinephrine was given

intravenously. His blood pressure did not respond and his

pulse disappeared five minutes after the penicillin injection.

Despite heroic efforts, the patient could not be resuscitated.

This history makes several points. The first is that even

when everything is done well, it may not be possible to rescue

a patient. Although the recommended treatment of anaphy-

laxis is to give epinephrine first and follow with injectable

antihistamine if there is not a prompt response, it is doubtful
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that any different management would have been more suc-

cessful. If a patient is in vascular collapse, as this patient was,

it is probably essential to give both the epinephrine and the

injectable antihistamine intravenously. Intravenous epineph-

rine must be diluted to 1 : 10,000, as was done in this instance.

This brings me to my second point. The patient had a

history of hypertension. Many people are now taking /3-ad-

renergic-blocking drugs for the treatment of hypertension or

other cardiac problems. Although this was not the situation in

this patient, we now must specifically ask our patients

whether they are taking /3-adrenergic blockers before giving

epinephrine. Large doses of epinephrine given to a patient

with /3-blockade can result in striking and potentially harmful

systolic hypertension. At the same time, the /3-blockade pre-

vents an adequate response of the mean blood pressure. It has

long been thought that both the a- and the /3-adrenergic stimu-

lation of epinephrine are important in the treatment of ana-

phylaxis. In a patient who has a pharmacologic /3-adrenergic

blockade, it may be necessary to give an infusion of a /3-ad-

renergic stimulator in addition to the usual dose of epineph-

rine.
5 Although no definitive guidelines are currently

available, physicians should be forewarned that they cannot

expect the usual results of epinephrine therapy in /3-blocked

patients. Additionally, it has been suggested that the use of

/3-adrenergic blockers somehow predisposes patients to ana-

phylaxis. Without doubt, however, anaphylaxis in such pa-

tients is much more difficult to treat.

Differential Diagnosis

The most common problem to differentiate from anaphy-

laxis is a simple syncopal reaction. Syncope should, of

course, be associated with a slow pulse. Consciousness re-

turns promptly when a patient is recumbent. Urticaria and

such symptoms as itching are inconsistent with syncope. De-

spite this, however, it is probably wise to overtreat patients

with syncope rather than undertreat patients with possible

anaphylactic reactions. If a patient makes a prompt recovery

from the syncopal episode, the treatment for anaphylaxis can

be discontinued.

In patients with reactions following penicillin administra-

tion, there are several possibilities to consider. The first is

TABLE 4 —Differential Diagnostic Possibilities to Consider in

Anaphylaxis

General

Vasodepressor syncope

Hyperventilation

Anxiety attack

After penicillin administration

Pseudoanaphylactic reaction to procaine penicillin

Hyperkalemic cardiac arrest due to potassium penicillin

Seizures due to penicillin neurotoxicity

Laryngeal or tracheal obstruction

Laryngotracheobronchitis

Foreign bodies

Laryngeal hemorrhage

Hemorrhage into thyroid cyst

Laryngeal or tracheal polyps, cysts and amyloid deposits

Sublingual or peripharyngeal abscess

Bilateral recurrent laryngeal nerve paralysis, with both

peripheral and central causes

Laryngeal edema

called a pseudoanaphylactic reaction following procaine pen-

icillin injections. There is immediate occurrence of auditory

and visual hallucinations. The patient may see flashing lights

and hear voices and sounds. The patient then usually falls to

the floor and almost as immediately recovers and arises. The
experience is quite frightening to both physician and patient,

and it is frequently concluded that this is an anaphylactic

reaction. The cause of the reaction is, however, thought to be

due to rapid absorption of procaine from the procaine peni-

cillin because significant concentrations of procaine can be

identified in the plasma of patients who are given such injec-

tions, and the syndrome apparently only follows procaine

penicillin injections. In a setting in which these symptoms are

typical and there are no sequelae, it is probably reasonable to

diagnose this as a pseudoanaphylactic reaction and to tell a

patient that he or she is not allergic to penicillin.

Other dramatic events that mimic anaphylaxis may follow

penicillin administration. Potassium penicillin contains 1.7

mEq of potassium in 1 million units, so a large bolus of

potassium penicillin injected directly into the heart through a

superior vena caval catheter can result in cardiac arrest from

hyperkalemia. Large doses of penicillin also can result in a

neurotoxic reaction with seizures.

Hyperventilation and anxiety attacks are also other differ-

ential diagnostic possibilities in a patient who may have ana-

phylaxis.

The differential diagnosis of airway obstruction of a

sudden type should, of course, include anaphylaxis as one of

the main possibilities but there are a number of others that

may or may not come readily to mind (Table 4). Laryngeal

hemorrhage has been associated with warfarin sodium (Cou-

madin) administration. Laryngeal polyps and amyloid de-

posits can result in laryngeal obstruction. Laryngeal edema is

caused by acquired or hereditary deficiency of CT esterase

inhibitor. Foreign bodies are, of course, another cause of

airway obstruction to consider when a patient has such an

event.

Now let us turn to another type of anaphylaxis.

Case Presentation—Dextran-lnduced
Pulmonary Edema

The patient, a 2 1 -year-old woman, was hit by an automo-

bile in January 1983. She was admitted to Harbor-UCLA
Medical Center where she was found to have multiple pelvic

fractures and major ligamentous disruption of her right knee.

Her medical history was entirely unremarkable. There was no

history of major illness or prior surgical procedures. She said

she did not have allergies to foods, drugs or environmental

agents.

Soon after admission, she was put in left leg traction and a

right leg cast. Six days after admission, she was taken to the

operating room for repair of her left knee. She was recovering

uneventfully, resting in bed in traction, until the 17th hospital

day. At that time, she complained of left calf pain. On exami-

nation. a positive Homan's sign was elicited. Noninvasive

venous studies were technically unsatisfactory. By the next

day, calf tenderness had decreased and it was decided to ad-

minister thrombosis prophylaxis with dextran 40.

Within five minutes of beginning the infusion of dextran

40 (after no more than 10 ml was infused), the patient com-

plained of nausea and shortness of breath. She was found to be

cold and clammy and her blood pressure was 40/20 mm of
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mercury. She was put in the Trendelenburg position and a

rapid infusion of intravenous fluids was begun. Diphenhydra-

mine and epinephrine were administered. Her systolic blood

pressure rose to 60 mm of mercury. Atropine sulfate was

given for bradycardia and shortly thereafter an infusion of

norepinephrine bitartrate was started to support the blood

pressure; it was necessary to advance the infusion to large

doses. By 90 minutes, the patient was coughing bloody froth.

She was transferred to the intensive care unit, where she was

found to have dyspnea and hypoxemia. Importantly, no upper

airway stridor was found but there were diffuse rales and

rhonchi throughout the lung fields. Intravenous administra-

tion of methylprednisolone sodium succinate, 60 mg every 6

hours, was started. At 4 'A hours, the patient had several

episodes of supraventricular tachycardia, with pulse rates as

high as 240 per minute, lasting five minutes each. Swan-Ganz

and arterial catheters were inserted. By seven hours, her in-

spired oxygen fraction had been advanced to 95%, but the

arterial oxygen tension was only 55 mm of mercury. A chest

x-ray film (previously normal) showed diffuse bilateral fluffy

infiltrates, consistent with pulmonary edema. The patient was

diffusely edematous and her urine output was nil. Dopamine

therapy was started and the norepinephrine dosage tapered;

urine output subsequently improved.

Though anaphylaxis was the primary diagnosis at this

point, a regimen of broad-spectrum antibiotics and heparin

infusion was started on the unlikely chance that septic shock

or massive pulmonary embolism had occurred. (Subse-

quently, venography showed a left calf thrombus, necessi-

tating continuation of anticoagulation; this thrombus was felt

unlikely to have produced a large pulmonary embolism.) She

remained critically ill through the night. Improvement began

to occur 1 8 to 24 hours after the onset of symptoms. The Pao2

increased and inspired oxygen was quickly decreased out of

the toxic range. Pressor requirements also decreased. Over

the next 48 hours the patient’s condition improved remark-

ably. The chest x-ray film showed clearing, oxygenation re-

turned to normal and the patient was transferred out of the

intensive care unit. She remained in hospital for an additional
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Figure 1 .—The graph shows oxygenation following an anaphylactic

reaction to dextran 40. Inspired oxygen fraction (F, 02 )
and resultant

arterial oxygen tension (Pa02 )
are plotted.

22 days for treatment of her orthopedic problems and was
then discharged in good health.

Richard Casaburi, PhD, md:* Good insight into the patho-

physiologic processes underlying this patient's anaphylactic

reaction can be obtained from the data plotted in Figures 1

through 3. In Figure 1, the degree of impairment of gas

exchange can be appreciated. Despite maximal inspired ox-

ygen concentrations, the Pao ; stayed in the 50 to 60 mm of

mercury range through the first 18 hours of her illness. The

chest x-ray film suggested pulmonary edema as the cause of

the hypoxemia. The hemodynamic changes underlying this

pulmonary decompensation are seen in Figure 2. Her blood

pressure dropped precipitously shortly after the drug adminis-

tration, supported only by infusion of large volumes of fluid

and high doses of pressors. Pressor requirements fell gradu-

ally after about 18 hours. Her pulse rate showed an initial

bradycardia, followed by a pronounced tachycardia. Despite

infusion of inotropic drugs, cardiac output (measured by

thermal dilution) remained low, suggesting a high systemic

vascular resistance. Importantly, the pulmonary artery wedge

pressure remained roughly in the normal range. Thus, the

pulmonary edema was not on the basis of high hydrostatic

pressures (as might occur with congestive heart failure or

intravascular volume overload), but rather was caused by

high permeability pulmonary edema in the face of intravas-

cular volume depletion. Figure 3 further clarifies the se-

quence of events. Fluid balance was substantially positive

during the first 14 hours, yet her hematocrit clearly rose. This

*Fellow in Respiratory Physiology and Medicine. Department of Medicine. Har-

bor-UCLA Medical Center. Torrance.
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Figure 2.—Hemodynamics following an anaphylactic reaction.
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can only be due to a high vascular permeability state where

fluid transudes out of the vascular space into the lungs and

other organs, leading to net hemoconcentration. As the pa-

tient recovered, a large diuresis occurred. This diuresis did

not occur at the expense of the intravascular space—a falling

hematocrit connotes an increase in the intravascular

space— but rather reflected a rapid clearing of the edema

fluid.

Discussion

Low-molecular-weight dextran is commonly used in clin-

ical practice as a plasma expander in the treatment of shock

and for prophylaxis against venous thrombosis and pulmo-

nary embolism, especially in patients with orthopedic prob-

lems.
6 A well-studied side effect is the occurrence of anaphy-

laxis after the infusion of only a few milliliters. The incidence

of life-threatening reactions to dextran 40 (dextran with a

molecular weight of 40.000) is reported to be quite low—one
reaction in about 50,000 units infused in a prospective

study 7—though three fatal reactions were reported to the

Food and Drug Administration in the first halfof 1983 alone. 8

Because the term anaphylaxis is often restricted to those reac-

tions wherein IgE is the mediator and IgE apparently plays no

role in dextran-mediated reactions, these reactions are some-

times classified as anaphylactoid. 7
Prior exposure to dextran

does not seem to be a factor. High titers of dextran-reactive

IgG antibodies have recently been identified in patients

having severe reactions, however. 9
Infusing dextran into pa-

l
1 1 1

1

0 12 24 36 48
Time After Reaction (hours)

Figure 3.— Fluid balance following an anaphylactic reaction. Upper
panel, Bars represent fluid infusion and urine output for successive

periods after dextran 40 infusion. Hatched areas represent net fluid

balance. Bottom panel, Time course of hematocrit Early in the reac-

tion, fluid balance is substantially positive, yet hemoconcentration

occurred, implying decreased intravascular fluid volume and accumu-
lation of extravascular fluid in the form of edema.

tients with high IgG dextran-reactive antibodies is postulated

to generate immune complexes that activate complement and

induce release of vasoactive substances. Aggregation of plate-

lets and leukocytes may also be involved. 9

The reactions to dextran are clinically indistinguishable

from other causes of anaphylaxis. Mild reactions engender

urticaria, fever, tachycardia and bronchospasm. Laryngeal

edema can be a serious complication. Most feared, however,

is fulminant circulatory and respiratory collapse termed ana-

phylactic shock. Close monitoring of patients following ana-

phylactic reactions 10 11 and experimentally induced anaphy-

laxis in animals 12 has led to an appreciation of the physiologic

processes contributing to collapse. Cardiac output is de-

pressed both because of negative inotropy and reduced intra-

vascular volume. 13 Tachycardia and various arrhythmias

occur. A key change is a generalized increase in vascular

permeability. This leads to an extravasation of fluid from the

vasculature, resulting in hypovolemia and hypotension and

also in tissue edema. The development of edema has its most

severe consequences in the lung. Transudation of fluid into the

lung can quickly result in severe hypoxemia. Fluid suctioned

from the trachea during anaphylactic reactions has a composi-

tion similar to that of plasma. 10 documenting the breakdown

of the vascular barrier.

Full-blown anaphylactic shock, with hypotension, hypo-

volemia and pulmonary edema due to high vascular perme-

ability, is exceedingly difficult to treat. Initial administration

of epinephrine and diphenhydramine is standard procedure.

Ventilatory support, including mechanical ventilation, may
be necessary. Perfusion to critical organs may be augmented

by infusion of inotropic agents. Attempts to counteract intra-

vascular volume depletion with infusion of large volumes of

fluids are usually required, but, as vascular permeability is

high, these fluids may simply leave the vascular space to

worsen the generalized edema. Infusion of colloids ( plasma or

albumin) may be of greater value than crystalloids in combat-

ting the effects of high permeability edema. All of these ma-

neuvers are temporizing measures only. Unless the patho-

physiologic changes underlying anaphylaxis recede (as

apparently occurred after about 18 hours in the patient pre-

sented here), recovery is unlikely.

Dr Beall: This has been a most dramatic demonstration of

the physiology of a severe anaphylactic reaction. Most ana-

phylactic reactions probably do not involve pulmonary

edema, but presenting symptoms are variable and vascular

permeability and edema in other organs are very common.

Treatment

We have already mentioned many of the things that are

done in the treatment of anaphylaxis. Treatment is summa-
rized in Table 5. Obviously, one needs to discontinue the

treatment that provoked the anaphylactic reaction and check

vital signs. Administration of epinephrine is the first pharma-

cologic treatment. This can be repeated a number of times,

remembering my caution about inquiring as to whether the

patient is taking /3-adrenergic blocking drugs. Epinephrine

may also cause some of the cardiac changes usually ascribed

to anaphylaxis. 14
If the apparent provocative event was an

injection, place a lymphatic occlusion tourniquet proximal to

the injection site and inject epinephrine into the injection site.

Injectable antihistamine, such as diphenhydramine, should
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probably be given intravenously. Most authorities now also

recommend H2 blockers such as cimetidine, as well. Theoret-

ically, the combination of H 1 and H2 blockers is most appro-

priate.

From this point on, the treatment depends on the charac-

teristics of the reaction. For hypotension it is probably well to

use something that is capable of constricting both capacitance

veins and the peripheral blood vessels. You need to consider

doing some form of monitoring of cardiovascular function. In

a patient such as that just described by DrCasaburi, one needs

to know the pulmonary capillary wedge pressure to consider

the possibility that cardiodepression might be involved in the

reaction. For that reason, a flotation catheter in the pulmonary

circulation is necessary. In other situations, monitoring of the

central venous pressure may be adequate. For laryngeal ob-

struction, one needs to intubate or to do a tracheostomy. Intu-

bation may be difficult if there is pronounced pharyngeal

edema. Tracheostomy, too, may not solve the problem if there

is edema in the trachea and major bronchi.

In most instances, after the first 1 5 minutes or so, at a time

when you are convinced that the patient actually has had an

anaphylactic episode, you should give corticosteroids intra-

venously. It is perfectly true that this will give no benefit

during the immediate reaction. The corticosteroids are only

effective after a period of one to three hours. Consequently,

they should not be considered as useful in an emergency. On
the other hand, patients with anaphylaxis frequently have

recurrence of symptoms three to eight hours following the

initial event. This may occur because the patient has not been

treated persistently enough—that is, early energetic treatment

has not been followed up—or this can be regarded as a late

allergic reaction similar to the late reactions that occasionally

follow allergen-induced skin wheals or bronchial challenge

responses. In either case, the patient is protected against such

an event by being given reasonable doses of corticosteroids.

Consequently, we give 60 mg of methylprednisolone intrave-

nously or a similar dose of prednisone orally every six hours

for three or four doses.

TABLE 5.— Treatment of Anaphylaxis

Start treatment immediately

Patient should be recumbent

Stop the treatment that precipitated anaphylaxis

Quickly check vital functions; if necessary, start cardiopulmonary

resuscitation

Epinephrine, 0.4 ml 1:1,000, should be administered subcutaneously

(can be repeated 3 to 4 times at 15- to 20-minute intervals)

If the precipitating event was an injection, place tourniquet proximal

to the injection site and infiltrate the site with 0.2 to 0.3 ml 1.1.000

epinephrine

Administer diphenhydramine hydrochloride, 60 to 80 mg; cimetidine,

300 mg given IV; 02 ,
4 to 6 liters/min

For hypotension

0.9% sodium chloride

Consider monitoring central venous pressure or pulmonary capillary

wedge pressure to allow rational decisions about fluid volume and

inotropic and vasoconstrictor drugs

For laryngeal obstruction: endotracheal tube or tracheostomy

For asthma or wheezing. IV theophylline, 4 mg/kg, infused in 15 to 20
min

Methylprednisolone sodium succinate, 60 mg given IV; follow with the

same dose given orally every 6 hours for 4 doses

Consider keeping patient overnight in hospital

IV = intravenous

Case Presentation—Zomepirac Anaphylaxis

The patient, a 40-year-old woman, had had various mild

musculoskeletal problems in the past. She had taken zome-

pirac sodium (Zomax) on four or five occasions. On this

occasion, she took two aspirin and one zomepirac tablet for

shoulder pain. Fifteen minutes later, she noted itching of her

head and urticaria of her wrists, she felt light-headed and lost

consciousness. The patient's husband is a physician who at

this point found her and noted that her tongue was edematous.

He felt that she had had a respiratory arrest and he could not

detect any blood pressure. He began to administer cardiopul-

monary resuscitation while searching for some emergency

supplies. He found he had no epinephrine or injectable anti-

histamines in his bag. He was able to call paramedics, who
came and helped with resuscitation, which was successful.

At the time we saw this patient, we had seen three others

with anaphylaxis from zomepirac within a period of two to

three months. Similar reports from the drug company and

others resulted in withdrawal of the drug from the mar-

ket.
15-18

In most instances, the anaphylactic reactions oc-

curred not when the drug was first given but on readministra-

tion after the passage of some time. The reasons for the high

frequency of anaphylaxis with this drug compared with other

nonsteroidal anti-inflammatory drugs is not known. It is pos-

sible that the effects of zomepirac on arachidonic acid catabo-

lism differ from other nonsteroidal anti-inflammatory agents.

Because zomepirac was promoted to be used for musculoskel-

etal pain, many patients used it intermittently, a plan that

might predispose to the production of anaphylactic reactions.

Prevention

This case should teach us something about prevention and

preparation. Zomepirac caused anaphylaxis with unaccept-

able frequency, but this phenomenon was not frequent enough

to be apparent in the drug trials organized before the agent

was released. This would appear to be an excellent argument

for the so-called phase IV controls of drugs that some have

advocated. New drugs could be released with the proviso that

periodic reports are made concerning their apparent toxicity

as they are used by a larger number of patients. It is possible

that such a policy could prevent a certain amount of difficulty

with a low incidence of side effects from drugs.

Other things, too, can be done to try to prevent anaphy-

lactic reactions, and some of these are listed in Table 6. To

prevent anaphylaxis we need to be prepared. 19 People need to

know if they are sensitive to an agent so that they can avoid it

in the future. Physicians need to teach patients about the drugs

they are taking and make sure that their bottles are appropri-

ately labeled. Immunotherapy will serve to decrease the risk

of anaphylaxis from insect stings. A personal emergency kit

containing epinephrine can be prescribed for patients who
have anaphylactic reactions to substances that are either un-

avoidable or unknown. In addition, as was dramatically

shown in this instance, physicians should have an emergency

kit available in any situation where they may be treating pa-

tients. That emergency kit should include such things as in-

jectable epinephrine and other necessary supplies (Table 7).

Case Presentation—Exercise-Induced Anaphylaxis

The patient, a 25-year-old woman, presented with a his-

tory of intermittent episodes of anaphylaxis manifested by
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urticaria, angioedema. abdominal cramps, syncope and hy-

potension. Her symptoms only occurred Friday evenings on

the dance floor after her escort had treated her to dinner.

Thorough evaluation for the cause of her anaphylaxis, in-

cluding food challenges, was unrevealing. The patient's

problem resolved when she ate dinner after dancing rather

than before.

Allan Singer, md:* Exercise-induced anaphylaxis is one of

the most common forms of anaphylaxis seen today. Surpris-

ingly, little attention was paid to the syndrome until recent-

ly.
20'22

The characteristics of the disorder are now reasonably

well defined. Prodromal symptoms of exercise-induced ana-

phylaxis include warmth and generalized pruritus, erythema

and fatigue. Urticaria and angioedema of the face, palms and

soles are the initial manifestations in almost every case.

Upper respiratory tract obstruction with choking is a promi-

nent feature, whereas wheezing, if present, is only transient.

Gastrointestinal symptoms including colic, nausea and diar-

rhea are less common. Vascular collapse and hypotension

may be associated with bradycardia or tachycardia. No fatali-

ties have been reported in known susceptible patients, but the

possibility exists that fatalities have occurred in patients not

known to be afflicted with the syndrome. Symptoms usually

begin 30 minutes into exercise and last from V2 to 4 hours.

Headaches, however, may persist for several days after an

attack.

Exercise-induced anaphylactic attacks do not consistently

occur in susceptible exercising persons. They are unpredict-

able, with anaphylactic episodes interspersed with periods of

*Associate Clinical Professor of Pediatrics. Di\ ision of Immunology and Allergy.

Department ol Pediatrics. Harbor-UCLA Medical Center.

TABLE 6 —Prevention of Anaphylaxis

Sensitive subjects should avoid allergens such as particular insects,

foods and drugs

Health care workers should ask patients about previous experiences

with the medications being prescribed, dispensed or administered

Health care workers should teach all patients the names of their

drugs, and drug bottles should be appropriately labeled

Strengthen the diagnosis with skin testing when appropriate—that is.

for penicillin, insulin and protein antigens

Assess for immunotherapy for insect-sting hypersensitivity

Prescribe a personal anaphylactic treatment kit containing epinephrine

and instruct the patient in its use

TABLE 7.—Emergency Kit

Standard kit

Epinephrine, injectable

Diphenhydramine, injectable

Tourniguet, syringes, needles

Theophylline, injectable

Cimetidine, injectable

Scalpel

If more space is available

Oxygen

Laryngoscope and endotracheal tubes

Intravenous infusion supplies

Supplies and eguipment for cardiopulmonary resuscitation and

tracheostomy or cricothyroidotomy

exercise free of symptoms. It has been particularly difficult to

reproduce attacks under controlled conditions, such as in the

laboratory. Therefore, physiologic studies of these patients

have been limited. Of interest, most patients who have exer-

cise-induced anaphylaxis are accomplished athletes. Because

mild exercise such as dancing and tennis warmups are as

capable of inducing anaphylaxis as more strenuous events

such as jogging, it is unlikely that trained athletes are particu-

larly predisposed to the disorder. Also, it is uncommon in

children, a group that is constantly exercising. In contrast,

exercise-induced asthma is a common childhood problem.

Some observers have reported an increased incidence in

the summer months and in hot, humid weather.

Approximately two thirds of susceptible patients have a

family history of atopy and about a third are themselves

atopic. Familial susceptibility to exercise-induced anaphy-

laxis has also been reported.

Food-dependent anaphylaxis following exercise has been

described in patients in whom neither exercise alone nor in-

gesting food alone caused symptoms. The susceptibility to

this form of anaphylaxis may only follow specific foods.

Celery and shellfish have been the most common causes but

other foods have also been incriminated. 22 23
In most cases,

the exercise is preceded by the ingestion of food, but some

patients have anaphylaxis only if ingestion follows exercise.
23

In most instances, the patients have IgE antibodies to the

responsible foods, as detected by skin or in vitro testing. In

some patients, ingesting any food before exercise results in

anaphylaxis. Typically, no relevant IgE antibodies to foods

have been identified in such patients.

The mechanism of exercise-induced anaphylaxis is un-

known. Several authors have documented elevation of the

plasma histamine level after exercise in these patients.
20 24

Sheffer and co-workers have found degranulation of mast

cells in biopsy specimens of patients with exercise-induced

anaphylaxis but not controls after exercise.
25 Possibly, immu-

nologic and nonimmunologic factors may interact to cause

histamine release. Spontaneous release of histamine in vitro

has been observed using blood from IgE-dependent patients

with sensitivity to foods.
26 The relationship of such sponta-

neous histamine release, mechanical perturbation of baso-

phils and mast cells and complement factors to the syndrome

has been the subject of speculation and further studies

.

Differential Diagnosis

Many features of another physical allergy, cholinergic

urticaria, overlap with exercise-induced anaphylaxis. These

include cutaneous erythema, a feeling of warmth, urticaria

and pruritus, as well as elevated plasma histamine levels.

Patients with cholinergic urticaria subjected to treadmill run-

ning in a plastic occlusive suit experienced mild dyspnea or

wheezing and abnormalities in pulmonary function. Plasma

histamine, ECF-A and NCF-A levels were all increased.
27

Despite what appears to be a clear distinction between

cholinergic urticaria and exercise-induced anaphylaxis (Table

8), there may be significant overlap in some patients. Patients

have been reported with features of both syndromes. Other

types of physical allergies, too, have been reported to coexist

in some patients.

Carcinoid syndrome might be considered in a patient with

these symptoms. Such patients ordinarily have facial edema
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and hypotension but no urticaria. Flushing and gastrointes-

tinal symptoms predominate in carcinoid syndrome and pa-

tients have increased serum levels of 5-hydroxyindoleacetic

acid.

Somewhat similar symptoms might be seen in patients

with systemic mastocytosis. Such patients often have abdom-

inal pain with their flushing and hypotension. The cutaneous

lesions, moreover, should discriminate them from exercise-

induced anaphylaxis. Bone marrow examination might be

necessary to make the diagnosis. Other exertion-related phe-

nomena include asthma and cardiac arrhythmias. Neither

asthma nor cardiovascular problems would be associated with

pruritic erythema and urticaria. There have been occasional

reports of exercise-induced asthma in association with cuta-

neous phenomena. In contrast, exercise-induced anaphylaxis

is rarely associated with wheezing. Anaphylaxis occurring in

an athlete could be due to Hymenoptera sting, food or drug

allergy and these should be appropriately considered. Inhaled

allergens can produce dramatic episodes mimicking anaphy-

laxis, but wheezing is usually present in such patients.
28

Treatment

The lack of reproducibility of anaphylaxis following exer-

cise makes it difficult to evaluate treatment options. Attacks

have occurred despite premedication with H 1 and H2 antihis-

tamines, ketotifen fumarate, cromolyn sodium, theophylline

and /3-adrenergic agonists. Patients should be instructed to

exercise with an associate and either they or their friend

should carry injectable epinephrine. Modifying their exercise

program and reducing the intensity of exercise as well as

avoiding exercise on warm, humid days may be helpful.

Avoiding food in patients with either specific or nonspecific

food-dependent anaphylaxis following exercise is effective

treatment. Patients who interrupt exercise at the first sign of

an attack, such as itching, can often prevent progression of

the episode. Some athletes have been able to train through the

anaphylaxis. Kaplan and associates reported a patient who
could be “desensitized” if he ran at least 15 minutes a day.

After exercise was discontinued for a three-week period, se-

vere anaphylaxis occurred the first time he again exercised.
29

Treatment of the acute attack is the same as for conven-

tional anaphylaxis. Hence, patients are advised to carry epi-

nephrine. Patients and their exercising partners should be

knowledgeable in administering epinephrine.

Questions and Answers

Physician in the Audience: Should a patient who comes to

the emergency room with urticaria and hypotension following

ingestion offood or drug administration be admitted to hos-

pital overnight? Is that necessary'?

Dr Beall: It depends to some extent on the circumstances.

As I mentioned, recurrence of symptoms is reasonably

common after a few hours. If a patient's anaphylactic reaction

is profound and he or she is quite ill, then obviously hospital

admission is needed. If the reaction, however, is controlled

promptly with medications in the emergency room or doctor’s

office and if the patient is placed on a regimen of corticoste-

roids and can be observed by some other party at home, 1 think

it is all right for them to leave.

TABLE 8.—Comparison of Syndromes Induced by Exercise

Exercise-Induced Anaphylaxis Cholinergic Urticaria

Frequent facial swelling Rare facial wheals

Only precipitated by exercise Precipitated by fever, warm baths,

emotion and exercise

Systemic symptoms are com-
mon. especially hypotension

Systemic symptoms are rare and

include wheezing, abdominal

pain and syncope

Hives may be giant Tiny pruritic wheals surrounded by

a large area of erythema

Atopy is common Normal frequency of atopy

No wheezing and results of

pulmonary function tests are

normal

Wheezing and obstructive airway

changes may occur

Difficult to reproduce Hives easily reproduced with heat

or exercise

Physician in the Audience: Dr Casaburi, did the patient

you presented have angioedema in addition to the other find-

ings?

Dr Casaburi: Yes, she very definitely did. We did not notice

any rash but she became grossly edematous all over her body.

That resolved during the next day and a half.

Darryl Sue, md:* Dr Beall, would you consider including

an epinephrine aerosol in your emergency kit? We find such

aerosols very helpful in diminishing laryngeal edema fol-

lowing the removal ofthe endotracheal tube.

Dr Beall: It may be a good idea to use an active a-adren-

ergic agent in the trachea to diminish edema in that area.

People have sometimes proposed the use of epinephrine or

even isoproterenol inhalers for the treatment of systemic ana-

phylaxis. Most authorities have cautioned against using aero-

sols as a substitute for injectable epinephrine because the

absorption of the aerosol is so limited that there is very little

systemic effect. In terms of local treatment, however, the

epinephrine aerosol might be helpful.

Richard Glassock, md: t Dr Beall, / did not see comple-

ment on your list of mediators. The reason / bring this up is

that carbohydrate compounds such as dextran could directly

activate complement. One of the complement proteins, C5,

has the property> ofaggregating leukocytes in the pulmonary

circulation and thereby inducing noncardiogenic pulmonary

edema. Do you believe that the pathogenesis of dextran-in-

duced anaphylactic-like reactions is mediated by IgE or IgG

mechanisms or that it is a direct complement activation ?

Dr Beall: Much information is available on dextran-indueed

anaphylaxis, since the material has been used as a plasma

substitute in Europe. That information was summarized by Dr

Casaburi. The consensus is that IgG antidextran antibodies

are found in patients who have these reactions. These IgG

antibodies apparently aggregate and produce anaphylaxis by

activating the complement system. I am not aware that spe-

cific demonstrations of complement factor depletions have

been detected in such patients.

It is interesting that in cases of IgE-mediated anaphylaxis,

such as in those patients who have anaphylaxis following bee

‘Assistant Professor of'Medicine. Harbor-UCLA Medical Center.

tProfessor ol Medicine and Chair. Department of Medicine. Harbor-UCLA Med-
ical Center.
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stings, there are dramatic elevations of the plasma histamine

level. In those who have the most severe anaphylactic reac-

tions, complement components are also activated and there is

activation of the clotting system with depletions of factor V
and factor VIII. suggesting that a type of disseminated intra-

vascular coagulation is occurring. The cause of the activation

of the complement components and the clotting components in

these IgE-mediated anaphylactic reactions is not understood,

since, as you know, IgE does not activate complement in

ordinary circumstances. It is possible that there are multiple

immune mechanisms participating in anaphylaxis.
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Although a minority ofpatients with chronic myeloge-

nous leukemia can be cured of their disease with inten-

sive therapy and bone marrow transplantation, therapy

for most such patients is palliative. Hope for the future

focuses on recent breakthroughs in understanding the

role of the Philadelphia chromosome translocation in

activating cellular transforming genes that may provide

the clues for a new approach to the treatment of this

disease.

I
loyd H. Smith, Jr, md:* Chronic myelogenous leukemia

J is a very commonform ofleukemia in adults, and was the

firstform of leukemia to be associated with a specific cytoge-

netic marker. In this Medical Staff Conference ,
Dr Albert

Deisseroth and colleagues will review for us the course and
management of chronic myelogenous leukemia and will pro-

vide some exciting new insights into the pathogenesis of this

disease. In the following article, their comments have been

editedfor conciseness.

Chronic myelogenous leukemia is associated with the

death of one person in 100,000 in the population, and com-
prises 20% of all leukemias; 60% of the patients are men and

40% are women. 1 Although the peak incidence is in the fourth

to fifth decades, people from age 20 to 30 years can he affect-

ed.
2 The cytogenetic marker of this disease, the Philadelphia

chromosome translocation, is present in more than 95 % of the

cases and was the first cytogenetic marker discovered for

leukemia. 23

There are three identifiable phases in the biological natural

history of chronic myelogenous leukemia: the chronic phase,

" Professor of Medicine and Associate Dean in the School ol Medicine.

which lasts a median of 3.5 years (range 2 months to 8 years);

the accelerated phase, and the terminal blastic phase or crisis.

Chronic Phase of Chronic Myelogenous Leukemia

Patients presenting with the chronic phase of chronic my-

elogenous leukemia have fever, weakness, sweats, left upper

quadrant pain and bone pain.
1 2 Physical signs include pallor,

low-grade fever, retinal hemorrhages, sternal tenderness, or-

ganomegaly and ecchymotic or petechial eruptions.
1 2 Labo-

ratory studies usually show an elevated total leukocyte count

(range 100,000 to 400,000 per ;d), mild normochromic nor-

mocytic anemia and thrombocytosis; 2% of the leukocytes

may be myeloblasts, 20% promyelocytes and the majority of

cells polymorphonuclear leukocytes and bands. 1

Patients will

also have elevated serum levels of vitamin B 12 , lactic dehy-

drogenase and potassium and absence of or severely de-

pressed levels of leukocyte alkaline phosphatase. 1
'4 Exami-

nation of the marrow shows increased levels of mega-

karyocytes, a myeloid:erythroid ratio of 10:1 to 50:1 and

normal maturation of the erythroid and myeloid series to

normoblasts and polys, respectively. Cytogenetic studies of

the peripheral blood and marrow cells show the presence of

the cytogenetic hallmark of this disease, the Philadelphia

chromosome, in myeloid, erythroid, monocytoid. rnega-

karyocytoid, eosinophilic and basophilic cells and often some

of the lymphoid cells.
5 - 6 None of the marrow fibroblasts or the

rest of the somatic or germ line cells contain the Philadelphia

chromosome. 6 These cytogenetic data and analysis of glu-

cose-6-phosphate dehydrogenase polymorphisms 7 have

shown that chronic myelogenous leukemia is a clonal disorder

that arises in a very primitive hematopoietic stem cell

.

The expansion of the myeloid cells in peripheral blood.

Dr Deisseroth is Professor of Medicine at the University of California, San Francisco, and Chief of the Hematology/Oncology Section. Veterans Administration Medical Center.
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ABBREVIATIONS USED IN TEXT

BPRG = break-point-region gene

DHFR = dihydrofolate reductase

mRNA = messenger RNA

marrow and extramedullary sites (spleen and liver) that is

characteristic of this disease is not due to increased prolifera-

tion of these cells but to a decreased ability of committed

myeloid cells to mature and terminally differentiate, which

results in expansion of the myeloid stem cell pool. 8

Several features of the hematopoietic cells in chronic my-

elogenous leukemia suggest that they are partially responsive

to normal regulatory signals that govern hematopoiesis:

• The total leukocyte count usually stabilizes on its own
between 100,000 and 400,000 per /d.

• Both erythroid and myeloid precursor cells require ex-

ogenous growth factors (erythropoietic and colony-stimu-

lating factor) to grow in vitro.
2 These data show that the

hematopoietic cells in chronic myelogenous leukemia are not

capable of autonomous growth in the chronic phase. More-

over, chronic-phase cells of this disorder do not invade the

normal tissues of the body.

Therapy for the Chronic Phase of

Chronic Myelogenous Leukemia

Intensive combination chemotherapy has been unsuc-

cessful in permanently eradicating the neoplastic cells from

patients in the chronic phase. 1 2,9 Short-term complete remis-

sions (with complete loss of Philadelphia chromosome-posi-

tive cells and transition from a clonal to a polyclonal popula-

tion of hematopoietic cells) suggest that in the chronic phase

of chronic myelogenous leukemia, a small number of normal

hematopoietic stem cells remain in the marrow but are sup-

pressed by the Philadelphia chromosome-positive cells.
10

The only therapy that results in long-term disease-free

survival for patients with chronic myelogenous leukemia (and

stable conversion from a Philadelphia chromosome-positive

to a Philadelphia chromosome-negative state) is allogeneic or

isogeneic bone marrow transplantation. 1 - 2 11 This results in

long-term disease-free survival for two thirds of the patients.

Unfortunately, 20% to 30% of patients succumb to treat-

ment-related complications: interstitial pneumonitis or graft

versus host disease (in the case of allografts) and relapse of the

leukemia. 11 Thus, the decision to recommend bone marrow
transplantation is difficult, as one may be trading three to four

years of survival in the chronic phase for an early treatment

death. Most centers will recommend an intensive therapeutic

plan to patients in whom the chronic phase presentation is

associated with features indicative of a poor prognosis: a very

high total leukocyte count, massive splenomegaly, additional

or variants of the Philadelphia chromosome translocation and

relative unresponsiveness to the initial conventional dose of

single-agent chemotherapy. More controversy exists as to

whether to recommend bone marrow transplantation to pa-

tients with very good prognoses 2 because they can anticipate a

high probability of a long chronic phase before the blastic or

accelerated phase supervenes. Study of allografting in pa-

tients with chronic myelogenous leukemia also shows that the

optimal results are achieved when patients receive the allo-

graft very early in the chronic phase

.

1

1

Most patients who have chronic myelogenous leukemia

are ineligible for allografting by virtue of being older than 40

years, their physiological state or the absence of compatible

donors. The majority of these patients in the chronic phase are

therefore treated palliatively with single-agent chemotherapy

to alleviate the systemic symptoms of this disease and to

reduce the organomegaly, which is often massive and uncom-

fortable for a patient.

Busulfan (Myleran) is the most frequently used single

agent for this disease (6 mg per day by mouth). 1,212 This

regimen is continued until the leukocyte count is reduced to

half, at which time the busulfan dose is reduced to half. This

stepwise reduction in busulfan dosage is continued until the

leukocyte count is 20,000 per /d , after which the drug therapy

is discontinued. Patients in the chronic phase often stabilize at

a total leukocyte count below 20,000 per /d, associated with

the disappearance of systemic symptoms (fever, sweats, bone

pain, left upper quadrant discomfort) and signs (fever, pete-

chial eruptions, splenomegaly, sternal tenderness) of the dis-

ease. Mild, palpable splenomegaly and the presence of the

Philadelphia chromosome marker persist.
1

2

Hydroxyurea

(0.02 mg per kg per day orally) can be used for the initial

therapy for this disease but this therapy must be given contin-

uously for the patient to remain asymptomatic. Although the

latter is an inconvenience, hydroxyurea therapy is not associ-

ated with the potential complications of busulfan therapy:

pigmentation of skin, pulmonary fibrosis and severe pro-

longed myelosuppression. 12 13 Some studies suggest that a

slightly prolonged disease-free survival is associated with the

use of hydroxyurea as compared with busulfan.
13 Although

two thirds of the patients given bone marrow transplantation

have long-term disease-free survival, no other treatment mo-

dality has been shown to delay significantly the onset of the

accelerated or blastic phase, or to prolong survival

.

Accelerated Phase

Two months to eight years (median 3.5 years) after pre-

sentation of the chronic phase, patients will have progressive

elevation of the total leukocyte count, basophilia, eosino-

phiha and a peripheral blast count of up to 10% and they will

require more frequent administration and increased dosages

of single-agent oral therapy to remain asymptomatic. 1 14

Thus, the platelet count may start to descend from greater than

normal levels and the anemia of the chronic phase may be-

come more profound. This constellation of events has been

described as the accelerated phase, which may last for weeks

to several months. 1

Blastic Phase

The symptoms and signs of the clinical presentation of the

blastic phase are as follows: fever, diffuse bone pain and

tenderness, weakness, mucosal bleeding and left upper quad-

rant pain due to organomegaly. 1,214 The following triad of

laboratory findings supports the diagnosis of the blastic

phase: severe anemia, severe thrombocytopenia and a

marrow blast count of greater than 30% of the total nucleated

cells.
1 Several additional cytogenetic changes may be de-

tected in this phase: duplication of the Philadelphia chromo-

some, trisomy 8, isochromosomes of the long arm of chro-

mosome 17 and occult, variant Philadelphia chromosome

translocations that involve the c-abl protooncogene.
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Once patients have entered the blastic phase, survival in

the absence of treatment may be limited to two to six months

because the blast cells begin to invade normal tissues and the

peripheral blast count continues to rise to above 100,000 per

/d. Death is due to bleeding, infection and blast cell leuko-

stasis resulting in infarction of the central nervous system and

lungs.
1 214

Lymphoid Presentation of Blast Crisis

The blast cells of 30% of the patients in the blastic phase

of chronic myelogenous leukemia exhibit the following

markers of the pre-B-cell lymphocytes: terminal deoxynu-

cleotide transferase activity, surface immunoglobulin G,

common acute lymphocytic leukemia antigens, cytoplasmic

immunoglobulin and immunoglobulin gene rearrange-

ments. 1 2 15-17 The cells of many of these patients are hypo-

diploid.
18

At least half of these patients will respond to conventional

induction therapy for childhood acute lymphocytic leukemia

Figure 1 .—The diagram shows the translocation of protooncogenes
in chronic myelogenous leukemia. The Philadelphia chromosome in

this disorder is formed by a reciprocal translocation between chromo-
somes 9 and 22 that results in the juxtaposition of most of the c-abl

protooncogene with part of a gene on chromosome 22, called the

break-point-region gene (BPRG), a gene that is expressed at high

levels in hematopoietic cells.

(vincristine and prednisone). 16 17 Aggressive induction and

cyclical reinduction therapy for the lymphoid type of blast

crisis will result in complete remissions that last from 2 to 18

months. 14 Profound and prolonged cytopenias can be associ-

ated with induction of a complete response to vincristine and

prednisone, suggesting that the abnormal clone arises at a

very early stage of hematopoietic differentiation.
1

Myeloid Presentation of the Blastic Phase

The cells of the majority of patients in the blastic phase

show a myeloblastic phenotype and are negative for terminal

deoxynucleotide transferase, immunoglobulin gene rear-

rangements, cytoplasmic immunoglobulin and common acute

lymphocytic leukemia antigen.
1819 These patients are unre-

sponsive to vincristine and prednisone induction and, more-

over, respond poorly to the type of aggressive induction

therapy used for acute myeloblastic leukemia. A minority of

these patients exhibit the phenotype oferythroleukemia, acute

myelomonocytic leukemia, megakaryoblastic leukemia or

basophilic leukemia.
19-21 Only 20% of the patients in the

blastic phase of chronic myelogenous leukemia given inten-

sive therapy and isogeneic bone marrow transplantation show

long-term disease-free survival compared with 60% of twin

transplants given in the chronic phase of the disorder. Only

10% of patients in the blastic phase of chronic myelogenous

leukemia given allografts show long-term disease-free sur-

vival following therapy compared with 60% of the patients

given allografts in the chronic phase. 511 22 Responders and

nonresponders to intensive combination chemotherapy given

at a dose level that does not require bone marrow transplanta-

tion often have a median survival of 7 and 1 .5 months, respec-

tively ,

22 - 21 but the impact of this type of therapy on the overall

survival of all patients in the blastic phase of chronic myelog-

enous leukemia is unestablished.
22-24

Thus, only the level of intensive therapy that requires

exogenous hematopoietic reconstitution prolongs survival in

the minority of patients who are eligible for bone marrow

transplantation, and this must be delivered early in the

chronic phase. A recommendation for bone marrow trans-

plantation early in the chronic phase for patients with chronic

myelogenous leukemia who have a good prognosis is a diffi-

cult decision due to the significant percentage of treatment

deaths. Bone marrow transplantation therapy, however, is the

DNA

mRNA is 8.5 kb
instead of 6 and 7 kb

Tyrosine-specific

protein kinase activity

is present

5' end BPRG 1

i

3' end c-abl

Transcription

BPRG \ c-abl

Translation

BPRG {

t

c-abl

Figure 2.—The diagram shows the

expression of the translocated c-abl in

chronic myelogenous leukemia. The
fusion break-point-region gene
(BPRG)-c-abl gene in Philadelphia

chromosome-positive chronic my-

elogenous leukemia cells produces a

fusion BPRG-c-ab/ protein that, unlike

the normal c-abl protein, has acguired

tyrosine-specific protein kinase ac-

tivity. The transforming activity of the

oncogene of the Abelson murine leu-

kemia virus has also been shown to

depend on tyrosine-specific protein ki-

nase activity. 30
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only hope for cure and most centers will refer patients in the

chronic phase who have signs of poor prognosis (high initial

leukocyte count, massive splenomegaly, poor response to

chemotherapy) to a transplant center early in the chronic

phase (less than a year of diagnosis) if they have eligible

donors.

Translocation-Induced Activation of Gene
Expression in Chronic Myelogenous Leukemia

Because curative therapy is available for only a minority

of patients who have chronic myelogenous leukemia, recent

emphasis has been placed on trying to understand the biology

better. As mentioned above, more than 95% of the patients

are positive for the Philadelphia chromosome. 1 2 Recent clin-

ical and cytogenetic studies of patients with Philadelphia

chromosome-negative disease suggest that these patients ei-

ther have occult variants of the Philadelphia chromosome

translocations or do not have chronic myelogenous leukemia

but are afflicted with other myeloproliferative disorders (re-

fractory anemia with excess blasts and myelomonocytic leu-

kemia variants).
24 Thus, the importance of the Philadelphia

chromosome in the pathogenesis of the disorder is widely

accepted.
25

As shown in Figure 1, the Philadelphia chromosome in-

volves a reciprocal translocation between chromosomes 22

and 9.
26 27 A small terminal portion ofchromosome 22 carries

the c-sis protooncogene—-which codes for the platelet-derived

growth factor—to the long arm of chromosome 9.
26 27 Most

evidence suggests that the level ofexpression and the structure

of the protein product of the translocated c -sis protooncogene

in chronic myelogenous leukemia are no different from those

found in normal cells and that the translocation of the c -sis

protooncogene does not contribute to the abnormal phenotype

of the disorder. Most of the coding sequences of the c -abl

protooncogene are translocated to chromosome 22 on which it

is juxtaposed to the 5' end of a gene, the break-point-region

gene (BPRG), which is expressed at high levels in hematopoi-

22
j
m GEjzT)

22 i~c~i ib
j

a i~ m nirT no ib|ai ~rrh ntri ^

Figure 3.—The appearance of multiple copies of the fusion gene of

the break-point-region gene and the c-abl protooncogene occurs in

some chronic myelogenous leukemia cells through a process referred

to as “gene amplification,” as shown in the figure.

TABLE 1
- Gene Transfer Experiments in Mouse

Erythroleukemia Cells
*

Before Transfer After Transfer

to the Mouse to the Mouse
Erythroleukemia Erythroleukemia

Globin Gene Expression Cells Cells

Expression of the K562 embryonic (f)

globin genes Yes No

Expression of the K562 adult (a)

globin genes Yes Yes

Gene mapping studies suggest that no somatic rearrangements of the K562 embryonic globin

genes can explain the loss of expression of the genes after transfer

'From Anagnou et al
35

etic cells.
27

Several workers have shown that the messenger

RNA (mRNA) transcript of the translocated c-abl protoonco-

gene involved in the Philadelphia chromosome is 8 kilobases,

which is larger than that found in normal cells, as shown in

Figure 2.
2829

The protein product of this large c-abl mRNA exhibits the

type of autophosphorylation typical of tyrosine-specific pro-

tein kinase, unlike the protein product of the c-abl of normal

cells, which does not exhibit the autophosphorylation of pro-

tein kinases.
31 The protein product of the transforming gene

of the Abelson murine leukemia virus is also positive for

tyrosine-specific protein kinase activity and autophosphory-

lation.
30 Deletion mutants of the Abelson murine leukemia

virus, which are tyrosine-specific protein kinase-negative,

are also unable to transform B cells and other hematopoietic

murine cells.
30 The structural analysis of these viruses has

shown that the transforming gene is a chimera of the portion

of the retroviral gag gene and a portion of the c-abl protoonco-

gene sequences. Many similarities exist between the v-abl

transforming oncogene of the Abelson murine leukemia virus

and the translocated portion of the c-abl protooncogene that is

part of the Philadelphia chromosome translocation of chronic

myelogenous leukemia:

• Both genes (the v-abl and the c-abl of the Philadelphia

chromosome) have arisen from recombination events.
29'32

• The protein products of both genes possess autophos-

phorylation activity in contrast to the protein product of the

normal c-abl protooncogene, which is negative for autophos-

phorylation. 30 - 31

• Both the v-abl oncogene and the translocated c -abl pro-

tooncogene are chimeric genes, as shown by recent se-

quencing studies and by the high molecular weight c-abl con-

taining mRNA specific for chronic myelogenous

leukemia. 29 - 31 - 32

Amplification of the translocated c-abl protooncogene

—

that is. an increase in the number of copies of the gene— is

detected in some Philadelphia chromosome-positive chronic

myelogenous leukemia cell lines as shown in Figure 3.
32 - 33

One of these cell lines, the K562 cell line, exhibits amplifica-

tion of the translocated c-abl oncogene and activation of em-

bryonic globin gene expression. 32 '34 In an attempt to test if the

embryonic globin gene activation is related to the abnormal

protein product of the untranslocated c-abl oncogene, we
have transferred the K562 chromosome, which contains the

embryonic (f) and adult (a) globin genes, from the K562 cell

to mouse erythroleukemia cells, which are negative for em-

bryonic globin gene expression. 35 These studies (see Table 1)

showed that transfer of the K562 adult (a) and embryonic (f

)

globin genes into the mouse erythroleukemia cell results in

the loss of embryonic but not adult globin gene expression. 35

These data suggest that the activation of the embryonic globin

genes in the K562 chronic myelogenous leukemia cell line

was due to altered expression of some factor that was present

in the K562 cells but was not present in the mouse erythroleu-

kemia cells. These data on the Philadelphia chromosome
translocation suggest that the factor that is involved in the

activation of embryonic globin genes in the K562 cell may be

the protein product of the c-abl protooncogene. It is also

possible that the presence of multiple copies of the abnormal

translocated c-abl protooncogene in K562 has contributed to

this dramatic alteration of phenotype in the chronic myeloge-
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Figure 4.—The levels of

the protein product of a

gene can be decreased
by introducing an anti-

sense gene, which pro-

duces a messenger RNA
(mRNA) that binds to the

normal mRNA of the

gene. Binding of an anti-

sense mRNA to normal

(sense) mRNA inhibits the

translation of the mRNA
into protein in the cyto-

plasm. This inhibition of

protein production may
also be due to decreased

egress of mRNA out of the

nucleus, once it becomes
double stranded by

binding to antisense

RNA .

37

Figure 5.—The antisense vector is built by inverting the direction of

the gene, introducing it between the cellular "hardware” for ex-

pressing the gene (P = the promoter of transcription, SAS = the se-

quence for gene splicing and dAn = the sequence for polyadenylation,

all of which are necessary for stability of the messenger RNA
[mRNA]). This “transcription unit” is then attached to a "neo” gene
and a dihydrofolate reductase (DHFR) gene. The neo gene is part of a

system that permits the selection of cells that have taken up antisense

recombinant plasmid in a functional form following introduction of the

plasmid into the cell by a process called transfection. The presence of

a DHFR gene permits the selection from these transfected cells in the

presence of methotrexate (MTX) of cells that contain multiple copies

of the antisense gene. This results in cells that contain levels of the

antisense mRNA in excess of the sense mRNA, ensuring inhibition of

the protein product. BCR indicates the break-point cluster region, the

locus for the break-point-region gene.

nous leukemia cell due to production of gene products that are

important in the pathogenesis of this disorder.

The data on radiation-induced Philadelphia chromo-

some-positive chronic myelogenous leukemia suggest that

any factor (environmental, genetic or factors unique to the cell

in which chronic myelogenous leukemia arises, such as the

existence of a DNA domain in which somatic rearrangements

of the immunoglobulin genes are occurring) will increase the

probability of the creation of a c-abl fusion gene. As a result,

there may be altered patterns of maturation of hematopoietic

cells resulting in the increased leukocyte mass of chronic

myelogenous leukemia. This aberrant pattern of maturation

of myeloid cells may then predispose these cells to acquire

and retain additional spontaneous mutations that lead to the

blastic phase of chronic myelogenous leukemia. Finally, the

regulatory environment of the primitive hematopoietic stem

cell in which the translocation or somatic rearrangement of

the c-abl protooncogene arises may exert a permissive effect

on the expression of the abnormal fusion protooncogene in

chronic myelogenous leukemia cells.

In our laboratory, Sarla Purohit is using cloned sequences

from chronic myelogenous leukemia cells to implement a

molecular strategy called “antisense inhibition” to test

whether the protein product of the translocated c-abl fusion

gene (a part of the Philadelphia chromosome) is central to the

pathogenesis of the disorder. This strategy, which was devel-

oped for genetic analysis in mammalian systems by Izant and

Weintraub, 36
uses "antisense mRNA” to inhibit the transla-

tion of a specific mRNA, as shown in Figure 4. Dr Purohit

has introduced fragments of an antisense BPRG-c-abl com-

plementary DNA (obtained from Dr John Grofifen of Onco-

gene Science in Mineola. NY), into a transcription unit that is

linked to a neo gene and a dihydrofolate reductase (DHFR)
minigene. As shown in Figure 5, transfection under G418
selection— resistance to G418 is provided by the neo gene—
into the K562 and other established chronic myelogenous

leukemia cells is followed by methotrexate selection for the

DHFR minigene to isolate cells in which amplification of the

inserted gene has occurred. The hypothesis we are testing

with these experiments is that inhibiting translation of the

c-abl fusion gene contained within the Philadelphia transloca-

tion will reverse the abnormal phenotype of these Philadel-
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phia-positive chronic myelogenous leukemia cell lines (see

Figure 5). Although the results of these experiments are not

presently at hand, they illustrate the types of molecular tools

that are being used in many laboratories to clarify the role of

the Philadelphia chromosome in the pathogenesis of this dis-

order.

Summary

We have come a long way in our understanding of chronic

myelogenous leukemia since Virchow first described the dis-

ease more than 100 years ago. 2
It is clear that most of the

progress has occurred in the past 30 if not the past 10 years.

Despite this progress, only a minority of patients with the

disorder can look forward to the potential of curative therapy.

We are cautiously optimistic, however, about the prospect for

future significant developments in therapy due to the ongoing

revolution in biotechnology. This unfolding drama greets us

almost daily in the news media and scientific journals with

breakthroughs of astonishing magnitude. Let us hope that

these exciting events will lead to novel approaches to therapy,

decreased suffering and prolonged survival for our patients

who are afflicted with such incurable disorders.
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Chest Diseases
The Scientific Board of the California Medical Association presents the following inventory of items ofprogress in chest

diseases. Each item
,
in the judgment of a panel of knowledgeable physicians, has recently become reasonably firmly

established, both as to scientific fact and important clinical significance. The items are presented in simple epitome and

an authoritative reference, both to the item itself and to the subject as a whole, is generally given for those who may be

unfamiliar with a particular item. The purpose is to assist busy practitioners, students, research workers or scholars to

stay abreast of these items of progress in chest diseases that have recently achieved a substantial degree of authorita-

tive acceptance, whether in their own field of special interest or another.

The items of progress listed below were selected by the Advisory Panel to the Section on Chest Diseases of the

California Medical Association and the summaries were prepared under its direction.

Reprint requests to Division of Scientific and Educational Activities,

California Medical Association, PO Box 7690, San Francisco, CA 94120-7690

Use of Anticholinergic Drugs for Asthma
Natural anticholinergic alkaloids, such as stramo-

nium and atropine, antedate the use of adrenergic compounds

as therapeutic bronchodilators for asthma, hut were sup-

planted by the latter in the early 1900s because of problems

with dosage and unwanted side effects. Recently, interest in

anticholinergic bronchodilators has been rekindled because of

a greater understanding of the role of cholinergic influences in

asthma and the pharmaceutical development of new atropine

derivatives with fewer side effects. These newer agents in-

clude the quaternary ammonium compounds, ipratropium

bromide and atropine methonitrate. Unlike atropine, these

derivatives are poorly absorbed systemically from the respira-

tory and gastrointestinal tracts and do not penetrate the blood-

brain barrier. Consequently, they are longer acting and have a

much wider safety margin, being devoid of such systemic

atropinic side effects as blurred vision, urinary hesitancy,

tachycardia, skin dryness and Hushing and mental changes,

although some dryness of the mouth can occur due to a local

antimuscarinic effect on salivary flow. Whereas atropine de-

creases mucus secretion, mucociliary transport and ion and

water flux across the tracheobronchial epithelium, it does not

appear to affect sputum volume or viscosity. Ipratropium has

no demonstrable effect on mucus production or clearance.

Currently, atropine sulfate is the only anticholinergic com-
pound available for use as a bronchodilator in the United

States. It has not been approved by the Food and Drug Admin-
istration for such use. however, and requires a compressed-

gas-driven nebulizer for delivery. Ipratropium bromide

( Atrovent) should be available shortly in the United States as a

metered-dose inhaler. Atropine methonitrate is currently

under investigation.

In patients with stable asthma, ipratropium in maximal

metered doses (40 to 80 ng) is equivalent in bronchodilator

effectiveness to inhaled atropine (2 mg), but both are gener-

ally less effective bronchodilators than the newer /3-adren-

ergic agents. The combined use, however, of an anticholin-

ergic and a /3-agonist can produce greater and more prolonged

bronchodilation than either agent alone. Moreover, some pa-

tients with asthma who show little bronchodilator response to

/3-adrenergic compounds respond well to anticholinergic

agents. Compared with /3-agonists, anticholinergics have a

slightly slower onset of bronchodilation (within minutes), a

much slower rise to peak action (60 minutes or more) and a

comparable duration of effect (up to six hours). The anticho-

linergic bronchodilators, while fully protective against

methacholine-induced bronchospasm, are less effective than

/3-agonists in protecting against bronchoconstriction pro-

duced by histamine, antigen or cold air hyperventilation. On
the other hand, anticholinergic agents may have advantages

over /3-agonists in asthma provoked by psychogenic factors or

the inadvertent use of /3-adrenergic blocking drugs.

Anticholinergic agents should be considered as second-

line bronchodilators for patients with asthma who have symp-

toms that are not satisfactorily controlled by /3-agonist and

theophylline compounds or who have annoying side effects

from conventional bronchodilators. An additional indication

may be massive bronchorrhea. Although the role of anticho-

linergic drugs in status asthmaticus requires further study,

inhaled atropine can be beneficial in patients with severe acute

asthma who have not responded well to conventional therapy.

The initial dosage for adults should be 1 mg in 2 to 3 ml of

saline via a power-driven nebulizer every six hours or four

times a day. If well tolerated, the dose can be increased, if

necessary, up to a maximum of 2.5 mg (optimal dose, 0.025

mg per kg of body weight in adults, 0.05 mg per kg in chil-

dren). Contraindications include glaucoma and prostatic hy-

pertrophy. When commercially available, ipratropium can be

administered more conveniently for long-term use from a

pressurized nebulizer in a metered dose of 40 /xg (two actua-

tions) four times a day.

In chronic bronchitis and emphysema, unlike asthma, an-
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ticholinergic compounds appear to be more effective bron-

chodilators than /3-agonists. In chronic obstructive

pulmonary disease, therefore, ipratropium eventually may be

considered a first-line bronchodilator agent, possibly in com-

bination with theophylline, a /3-agonist or both.

DONALD P. TASHKIN. MD
Los Angeles
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Clinical Utility of Bronchoalveolar Lavage
Bronchoalveolar lavage (BAL) is a powerful addition to

the repertoire of fiber-optic bronchoscopy techniques. In con-

trast to traditional “bronchial washing,” which obtains speci-

mens only from the proximal airways. BAL allows direct

sampling of alveolar contents by simple irrigation of the lung

with a bronchoscope wedged in a segmental or subsegmental

bronchus. As a clinical diagnostic tool, it has proved far more

useful than initially suspected. Its greatest success has come

in the diagnosis of pulmonary infiltrates in the setting of im-

munocompromised patients, especially those with the ac-

quired immunodeficiency syndrome. It has proved nearly

100% effective in the diagnosis of Pneumocystis carinii pneu-

monia, a primarily alveolar infection, and has been quite

helpful in diagnosing other infections as well, such as Myco-

bacterium tfvmw-intracellulare and cytomegalovirus. There

are scattered reports of its efficacy in the diagnosis of nonin-

fectious problems as well—such as adenocarcinoma, pulmo-

nary hemorrhage, asbestosis and alveolar proteinosis.

Therefore, though its sensitivity and specificity have not been

completely elucidated, BAL is currently indicated in any pa-

tient undergoing fiber-optic bronchoscopy for an undiagnosed

mass or infiltrate. It will add substantially to the yield of

traditional bronchoscopic techniques—that is, bronchial

brushing and transbronchial biopsy— with almost no increase

in time, expense or morbidity of the procedure.

Bronchoalveolar lavage was initially described for clin-

ical use in the staging of disease activity in patients with

interstitial lung diseases. Comparison between specimens

from lavage and histologic specimens from simultaneous

open-lung biopsy has shown remarkably good correlation in

the distribution of cell types—cell differential—between the

two procedures. BAL also allows recovery of specific lung

proteins such as fibronectin, collagenase and leukotrienes that

may provide insight into pathogenetic mechanisms of a va-

riety of diseases, especially asthma and the interstitial lung

diseases (sarcoidosis, chronic hypersensitivity pneumonitis

and idiopathic pulmonary fibrosis). Patients with active in-

flammation in the lung due to idiopathic pulmonary fibrosis

were reported to have an increased percentage of polymor-

phonuclear leukocytes in their lavage fluid, whereas those

with sarcoidosis or chronic hypersensitivity pneumonitis

were said to have increased lymphocytes. Unfortunately, this

simple separation of disease types by cell differentials has not

proved satisfactory. There is considerable variability in the

determination of simple cell differentials among different lab-

oratories. Furthermore, the findings on cell differentials have

not proved reliable for predicting either disease activity or

responsiveness to therapy, and more reliable markers of dis-

ease activity are not yet available. Therefore, as far as the

staging of interstitial lung disease is concerned, at the present

time BAL should be regarded as strictly a research tool with

great promise for the future.

Except for transient low-grade fever, modest hypoxemia

and patchy pulmonary infiltrates in the area of lavage, the

procedure has proved itself remarkably free of serious com-

plications. It can even be done in patients with bleeding diath-

eses or those being maintained on mechanical ventilation

.

In sum, BAL is a surprisingly safe technique that has

become a routine part of fiber-optic bronchoscopy carried out

for the diagnosis of unexplained pulmonary infiltrates or

masses. Its role in the staging of interstitial lung diseases

remains to be established but it has already proved itself as a

valuable research tool in studying lung inflammation.

MICHAEL STULBARG. MD
San Francisco
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Sarcoidosis and Hypercalcemia

Hypercalcemia and hypercalciuria are frequent compli-

cations of sarcoidosis. The estimated incidence of hypercal-

cemia is about 11%; hypercalciuria, however, is three times

more common. These abnormalities of calcium metabolism

are due to increased production of calcitriol or 1 ,25-dihy-

droxyvitamin D3 (l,25-[OH) 2-D,). Serum levels of calci-

triol. the active metabolite of vitamin D. are increased in

patients with sarcoidosis who have either hypercalcemia or

hypercalciuria or both.

In healthy nonpregnant humans, vitamin D is converted by

the liver to 25-hydroxyvitamin D, which in turn undergoes

hydroxylation in the kidney to form 1 ,25-hydroxyvitamin D,

(calcitriol). The production of 1 ,25-dihydroxyvitamin D, is

tightly regulated by parathyroid hormone. In patients with

sarcoidosis, uncontrolled production of 1 ,25-dihydroxyvi-

tamin D 3 occurs at extrarenal sites, namely, blood monocytes,

alveolar macrophages and tissue granulomas. These patients

are unusually sensitive to vitamin D, which in small doses can

produce hypercalcemia. The availability of more precursor

vitamin D (diet, medicine, sunlight) leads to increased 1,25-

dihydroxyvitamin D3 ,
which in turn promotes intestinal ab-

sorption of calcium.

MARCH 1986 144 3 345



EPITOMES—CHEST DISEASES

There are many causes of hypercalcemia but the following

three are the most common: primary hyperparathyroidism,

neoplasm and sarcoidosis. In primary hyperparathyroidism,

hypercalcemia is associated with circulating parathyroid hor-

mone levels in the high or high-normal range and elevated

urinary secretion of adenosine 3':5'-cyclic phosphate. A sub-

normal serum albumin concentration is a key feature of the

hypercalcemia due to neoplasm; 1 ,25-(OH)2-D, levels are

usually elevated. The serum chloride level is low in some

patients with hypercalcemia due to malignancy. In sarcoid-

osis, hypercalcemia is associated with increased l,25-(OH)

2-D 3 and serum angiotensin-converting enzyme levels; the

parathyroid hormone concentration is normal. Thus, the triad

of hypercalcemia, elevated serum angiotensin-converting en-

zyme and increased 1 ,25-dihydroxyvitamin D, strongly favor

sarcoidosis as the cause ofhypercalcemia.

Once the diagnosis of sarcoidosis is established, the treat-

ment is relatively straightforward. I usually give 20 to 40 mg
of prednisone daily in a single dose. For patients with severe

hypercalcemia, I prefer a higher dosage—60 to 80 mg—of

prednisone a day. The dose is then gradually reduced to a

maintenance level of about 10 mg daily. An alternate-day

regimen can be used effectively.

OM P. SHARMA. MD
Los Angeles
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Respiratory Muscle Fatigue

Muscle fatigue is defined as the inability to sustain a re-

quired force. The respiratory muscles behave like other skel-

etal muscles and fatigue develops when they are subjected to

excessive loads. Muscle fatigue results from contractile

failure within muscle fibers, rather than from impaired neuro-

muscular transmission or central nervous system fatigue. In

addition to the treatment of underlying lung disease, the man-

agement of respiratory failure requires that attention be di-

rected to the ventilatory pump itself. Factors that impair

muscle contractility must be corrected. These include low

cardiac output, acidosis, hypoxemia, hypercapnia and low

serum levels of potassium, magnesium and phosphorus. In

addition, other methods have been suggested to improve and

optimize ventilatory muscle function and may be valuable

both in acute conditions and for long-term benefit. These

include drugs such as the methylxanthines, ventilatory muscle

rest, ventilatory muscle training and nutritional supplementa-

tion.

Methylxanthines. Apart from a central stimulant effect, it

is now clear that theophylline increases the contractile tension

of skeletal muscle. The mechanism may be related to in-

creased calcium release from the sarcoplasmic reticulum.

Still controversial is whether the degree of enhanced contrac-

tility of the diaphragm is enough to avert respiratory failure or

to provide significant clinical improvement in respiratory

muscle function.

Ventilatory muscle rest. It has been suggested that chronic

fatigue occurs in overloaded ventilatory muscles, leading ulti-

mately to respiratory failure. In nonrespiratory skeletal

muscle, recovery from fatigue may take several hours to days,

and it has been proposed that resting the ventilatory muscle by

the use of controlled mechanical ventilation may be beneficial

in improving and strengthening contractility of the inspiratory

muscles. Preliminary reports of nocturnal mechanical venti-

lation in hypercapnic patients with pulmonary and neuromus-

cular disease suggest that this method may be beneficial, but

further control studies are necessary.

Nutrition. Undemutrition and weight loss impair ventila-

tory muscle strength and endurance, both of which predispose

to and perpetuate respiratory failure. Nutritional repletion is

important, but it must be remembered that high-calorie diets

that contain a large percentage of carbohydrate produce

larger quantities of carbon dioxide than do diets containing

equicaloric proportions of carbohydrates and fats. Patients

with impaired pulmonary function may have difficulty ex-

creting this excess CO : .

Ventilatory muscle training. Endurance training in general

increases skeletal muscle endurance. For ventilatory muscles,

there are two methods of training: one is the resistive method,

in which the patient breathes at a normal rate through a high

respiratory resistance, and the other is the hyperpneic method

in which the patient does isocapnic hyperpnea for a prolonged

period. Both these methods may improve ventilatory muscle

endurance and in some studies have improved overall exercise

tolerance in patients with chronic obstructive pulmonary dis-

ease. Further work is necessary to delineate the appropriate

indications for training versus resting the ventilatory muscle.

The ventilatory pump is as vital to life as the heart. Under-

standing of the pathogenesis and reversal of ventilatory

muscle fatigue is crucial to improving the management of

respiratory failure.r J MICHAEL J. BELMAN. MD
Duarte, California
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Continuous Monitoring of Mixed Venous
Oxygen Saturation

Continuous mixed venous oxygen saturation (Svo ; ) moni-

toring is a research tool that has become commercially avail-

able for clinical use. The monitoring system consists of a light

source and analyzer connected to fiber-optic bundles em-

bedded within a pulmonary artery catheter. Oxyhemoglobin

saturation is measured through the fiber-optic bundles by its

predictable effect upon hemoglobin's light absorption.

Svo ; is determined by the balance between oxygen de-

livery and oxygen consumption. Oxygen delivery is depen-

dent on both pulmonary and cardiovascular systems, while

oxygen consumption is dependent on the clinical situation.

With some exceptions. Svo : generally functions as an indi-

cator that overall cardiac and pulmonary function is adequate
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and that tissue oxygen requirements are being met. Although

Svo; is affected by cardiac output, arterial oxygen saturation,

hemoglobin and oxygen consumption, it does not consistently

correlate with any of these variables in patients with critical

illness such as adult respiratory distress syndrome or acute

myocardial infarction.

The clinical value purported for continuous Svo: moni-

toring includes an early warning of change in the oxygen

delivery-consumption equilibrium, allowing prompt inter-

vention: a continuous “on line" evaluation of the net results

of pulmonary and cardiac function, allowing more rapid

changes in the fraction of inspired oxygen and positive end-

expiratory pressure; if the Svo : remains stable, determination

of routine arterial blood gases and hemodynamic indices may
be discontinued. Pursuing fluctuations in Svo2 , however, may
result in frequent arterial blood gas and hemodynamic mea-

surements of minimal clinical value. Thus, cost saving is

equivocal.

The accuracy, reliability and utility of the fiber-optic cath-

eter monitoring system have been shown. It is difficult, how-

ever, to determine whether these advantages justify the

additional cost and whether they affect patient survival.

Widespread clinical use of the techniques should depend on

affirmative answers to both issues.

SEUNG C. YANG. MD
JAMES R. DEXTER. MD
Loma Linda, California
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Nasal Continuous Positive Airway
Pressure—Treatment for Obstructive
Sleep Apnea
The sleep apnea syndrome has a spectrum that ranges from

a subclinical abnormality to a life-threatening disorder. Many
therapeutic modalities exist, and physicians should choose the

treatment most appropriate for an individual patient. Nasal

continuous positive airway pressure (CPAP) has been used

since 198 1 . It represents a significant advance because it is an

alternative to tracheostomy in the management of severe ob-

structive sleep apnea.

Obstructive apnea is produced when subatmospheric in-

tra-airway pressure, generated during inspiration, causes the

tongue and soft palate to be drawn against the posterior oro-

pharyngeal wall with resultant airway closure. The applica-

tion of positive airway pressure through the nares will prevent

airway closure and abolish the obstructive apnea syndrome.

The mechanism by which CPAP produces this effect is still

not completely defined. The simplest explanation is that the

continuous positive airway pressure acts as a pneumatic splint

and prevents upper airway occlusion by pushing the soft

palate and tongue forward and away from the posterior oro-

pharyngeal wall. The mechanism is likely more complex,

however, and may involve stimulation of reflexes in the upper

airways and the lungs.

While there has been some variation, the CPAP apparatus

generally consists of four components: an air compressor or

blower provides the source of high air flow; lightweight dis-

posable respiratory tubing carries air. which may be humidi-

fied. to the patient (it is important that dynamic resistance of

the tubing be kept low); a mask or other device is used to

provide a tight seal about the nares; a positive end-expiratory

pressure valve or a mechanical resistance, placed on the ex-

haust limb of the mask tubing, results in generation of positive

pressure. During a nap or nighttime study, positive pressure

is adjusted upward until the apneas are eliminated. The level

necessary has generally ranged from 3 to 15 cm of water

pressure. The major drawback to nasal CPAP is the inconve-

nience of nightly use of the apparatus, which some patients

find cumbersome. It must be strongly emphasized that the key

to the successful use of nasal CPAP is patient education and

training. Skilled supervision in the initial use of the equip-

ment and follow-up are crucial for patient compliance and

success.

While nasal CPAP can be used to treat mild sleep apnea,

more commonly it is used in the severe cases. Because ob-

structive apneas are eliminated immediately with its applica-

tion, nasal CPAP is an alternative to tracheostomy in

life-threatening situations. Nasal CPAP can be used until

other therapeutic modalities, such as weight reduction, medi-

cations, uvulopalatopharyngoplasty or mandibular osteo-

tomy, have effected their response. Improvement in the

quality of sleep and daytime symptoms occurs rapidly after

the initiation of nasal CPAP. Polysomnograms show the re-

turn of slow-wave sleep (stages III and IV) and disappearance

of repeated nocturnal miniarousals. Correction of hyper-

somnolence enables a patient to function more productively

during the day.e J RICHARD A. NUSSER. MD
Oakland, California
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Lung Abscess
With the introduction of antibiotic therapy, the incidence

and mortality of lung abscess has decreased dramatically.

Therapy has become primarily medical, with surgical proce-

dures required only in rare instances. In the past decade, it

became clear that anaerobic organisms are the cause of most

cases of lung abscesses, particularly those that are communi-

ty-acquired.

More recently, it has become apparent that the etiology of

lung abscess has continued to change, with an increasing

incidence of hospital-acquired (nosocomial) infections due to

Gram-negative aerobic bacilli and staphylococci and oppor-

tunistic infections in immunocompromised patients. Oppor-

tunistic organisms particularly likely to cause lung abscess

include atypical mycobacteria, Nocardia, Legionella species,

Candida species, Aspergillus species and the Phycomycetes.

It is critically important in such cases to determine the precise

nature of the infecting organisms so that appropriate therapy
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can be given. As sputum cultures are notoriously unreliable in

this regard, other techniques, including transtracheal aspira-

tion, collecting bronchoscopic material with protected cathe-

ters, transthoracic needle aspirates and cultures of empyema
fluid (when present) are often indicated in compromised hosts

or inpatients.

Prolonged high-dose penicillin therapy is still the standard

therapy for community-acquired lung abscesses, which are

usually due to anaerobic organisms. Recent reports, however,

of penicillin-resistant anaerobic organisms and treatment fail-

ures with penicillin administration have led to suggestions

that clindamycin may well be the antibiotic of choice, partic-

ularly if Bacteroides species is identified, if penicillin allergy

is suspected, if a patient fails to respond to penicillin therapy

and perhaps if a patient is seriously ill without any of the

aforementioned factors being present. Chest physiotherapy

may be beneficial in many cases as an adjunct to antibiotic

therapy, and the use of bronchoscopy to rule out an organic

endobronchial obstruction and to improve drainage is still

advocated by many, although probably not required as a rou-

tine measure. Abscess drainage may be improved by passing a

balloon-tipped catheter through the bronchoscope to permit

lavage of the affected area.

Surgical excision of chronic abscess cavities, commonly

done in the preantibiotic era, is now rarely indicated. Recent

reports of successful percutaneous drainage, either by pneu-

monotomy or tube thoracostomy, or of chronic lung abscesses

that have failed to close after appropriate antibiotic therapy,

suggest that such modalities may play an increasingly impor-

tant role, particularly in critically ill patients.

RANDY C. ARAI. MD
G. A. LILLINGTON. MD
Sacramento, California
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Air Travel and Patients With Pulmonary
Problems
Flying aboard commerciai jet aircraft exposes passengers

to many environmental stresses, including altitude-induced

hypoxia and decreased atmospheric pressure. These stresses

are ameliorated by cabin pressurization (to between 5.000

and 8,000 ft) and are well tolerated by most persons, in-

cluding those with mild cardiorespiratory disorders. Patients

with more severe chronic pulmonary conditions and hypox-

emia (arterial oxygen tension |Pao : ] of less than 70 mm of

mercury) at ground level, however, are potentially vulnerable

to significant hypoxia-related cardiopulmonary or neurologic

(or both) dysfunction and symptoms even at moderately high

altitudes. In these persons the risk of clinical sequelae is

increased by smoking (with increased carboxyhemoglobi-

nemia), alcohol ingestion, exercise, sleep and the drying ef-

fects of the cabin environment on respiratory secretions.

Preflight evaluation of patients with chronic lung disease

should rely on both objective test results and clinical judg-

ment. Patients with resting or exertional dyspnea, cyanosis,

cor pulmonale, bullous lung disease, a vital capacity of less

than 50% of predicted, a maximum voluntary ventilation of

less than 40 liters per minute, hypercapnia or a Pao ; (mea-

sured while a patient is breathing room air) of less than 50 mm
of mercury are considered at high risk for altitude-related

morbidity. An advising physician must also consider coex-

isting anemia, hemoglobinopathy and disorders of the cardio-

vascular and central nervous systems that may be exacerbated

in a hypoxic environment. The findings of a routine history,

physical examination, hemogram, serum electrolytes, elec-

trocardiogram, chest radiograph, spirometry and exercise

tests may indicate serious abnormalities (at ground level) but

these tests are limited in predicting altitude tolerance or Pao ; .

The most practical and accurate discriminator of altitude Pao :

is the Pao 2 at ground level. A formula has been developed for

predicting altitude Pao : in normocapnic patients with chronic

obstructive pulmonary disease at elevations between 5.000

and 10,000 ft:

altitude Pao: = 22.8 - 2.74.t + 0.68y

where x — anticipated (cabin) altitude in thousands of feet and

y = room-air resting Pao : in mm of mercury at ground level.

Useful information regarding symptomatic, cardiovascular

and neuropsychological responses to acute hypoxia (the major

threat of altitude) may be obtained directly with a hypoxia-al-

titude simulation test that may be done in many pulmonary

function laboratories. This stress test involves the breathing of

hypoxic gas mixtures that simulate the inspired oxygen con-

centration of one or more anticipated altitudes and the moni-

toring of arterial oxygenation (by oximetry or an indwelling

arterial catheter), electrocardiogram and symptoms, with or

without light exercise or supplemental oxygen. An altitude

Pao : of less than 50 mm of mercury, oxygen saturation of less

than 85% (or higher thresholds, depending on clinical judg-

ment) or the presence of adverse cardiac or other responses

signal the need for possibly corrective intervention, such as

supplemental oxygen, drug therapy or smoking cessation, or

advice to forego air travel

.

A patient with pulmonary problems who is considered a

stable candidate for commercial air travel may require further

assistance from his or her physician, oxygen vendor and air-

line(s), depending on the patient’s fitness and respiratory

status, need for supplemental oxygen and flight itinerary. The

physician may be asked to prescribe oxygen requirements and

other special needs. The oxygen vendor may need to provide

services at stopovers, the final destination and for the return

flight. American carriers cannot legally allow passengers to

use their personal oxygen units aboard aircraft. Most major

airlines in the United States will provide inflight oxygen with

advance notice. Unfortunately, airline policies differ widely

regarding oxygen capabilities and inflight use of respiratory

equipment. These issues, if applicable, need to be inquired

about in detail. Further advice and assistance can be obtained

from local pulmonary rehabilitation programs and the Cali-

fornia Thoracic Society, American Lung Association of Cali-

fornia, 424 Pendleton Way, Oakland, CA 9462 1

.

HENRY GONG. Jr. MD
Los Angeles
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Noninvasive Determinations of Arterial

Oxygenation and C0 2 Tension

Most arterial blood analysis is done to evaluate oxygen-

ation (partial pressure of arterial oxygen [Pao 2]) and ade-

quacy of ventilation (arterial carbon dioxide tension [Paco 2 ]).

It is now technically possible to do these measurements nonin-

vasively. Noninvasive determination of arterial 0 2 saturation

by transmitting two infrared wavelengths through the ear cap-

illaries was developed in 1 935 but was clinically unacceptable

because of difficulties in calibration and inaccuracy in the

clinical setting. Improved technology in the 1970s. using two

to eight wavelengths, coupled with analysis of the pulse of

arterial blood in the ear heated to 39°C, allowed for simpli-

fied calibration and clinically useful ear oximetry. Simulta-

neously, neonatologists found that the blood 0 : electrode

applied to the skin heated to 44°C could give accurate esti-

mates of Pao : when blood flow to the skin was adequate. Such

measurements have largely replaced arterial blood gas anal-

ysis in neonatal intensive care units. In adults, the thickened

skin (physiologic if not sociologic) made transcutaneous 0 ;

tension (Ptco ; ) less reliable.

Similarly, the transcutaneous C0 2 pressure can be mea-

sured using either infrared transmission or the blood C0 2

electrode. Accuracy still depends on adequate blood flow to

skin but less so than Ptco 2 since a continuous flux of CO ;

through the skin is not needed. CO : can also be measured in

the exhaled air by infrared analyzers or mass spectrometry.

The end-tidal CO ; pressure (Petco2 ) approximates Paco 2 , and

rebreathing methods can give better approximation of the

mixed venous C0 2 pressure (Pvco2 ).

These noninvasive methods are being increasingly applied

clinically in the 1980s. As technology improves and becomes

more familiar, their use can be expected to increase and re-

place arterial blood gas determinations in adult patients, as it

already has in neonates. Several well-established applications

for ear oximetry are as follows: to monitor for sleep apnea and

hypoxemia during sleep studies; to adjust the amount of in-

spired 0 : at the bedside to achieve the desired 0 : saturation

(usually more than 90% or a Pao 2 of more than 60 torr); to

monitor oxygenation during exercise studies, and to monitor

oxygenation in critically ill patients in intensive care units.

These measurements should be verified by an initial simulta-

neous arterial blood analysis, particularly in a critical care

setting or when the data are not consistent with the clinical

assessment. Repeated arterial punctures to monitor oxygen-

ation, however, are clearly no longer necessary or desirable.

Transcutaneous 0 ; monitoring may also be used in the

above settings but is more time-consuming to set up. requires

higher temperatures (44 °C), leaving a bum on the skin and

therefore needs to be moved every three to four hours, and is

more critically dependent on skin blood flow for accuracy.

Noninvasive monitoring of CO : is less common and usu-

ally applied to critically ill patients where ventilatory failure

is imminent or present and endotracheal intubation and me-

chanical ventilation are indicated. A single skin electrode is

now available to monitor both Ptco 2 and Ptcco 2 . A single

infrared unit can be used to alternately monitor both airway

CO : (Petco : ) and Ptcco2 . The Petco : underestimates the

Paco ; . and Ptcco 2 tends to overestimate the Paco 2 . Moni-

toring both PetcO: and Ptcco 2 can provide a bracket to esti-

mate Paco2 . Changes in Petco 2 or Ptcco 2 indicate either

changes in Paco 2 or in the gradient between Paco 2 and Petco: .

The Paco2-Petco 2 gradient increases with abnormalities in

ventilation (low tidal volume or maldistribution of ventila-

tion), while the Paco 2-Ptcco 2 gradients increase when skin

blood flow decreases or increases Pvco 2 due to metabolic

changes. Therefore, a change in a noninvasive CO : measure-

ment indicates either true Paco 2 changes, not uncommon in

mechanically ventilated patients, or possibly a clinically sig-

nificant pathologic change in ventilation, blood flow or me-

tabolism. “Smart” alarm systems capable of analyzing such

complex physiologic data to differentiate artifact from actual

changes are technically possible, but the utility or necessity in

a patient with critical ventilatory and circulatory problems is

yet to be determined. For now, successful use of noninvasive

CO ; measurement depends on a “smart” and experienced

critical care team.

ROBERT ,1. FALLAT. MD
San Francisco
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Home Oxygen Therapy
Home oxygen therapy is indicated to correct hypoxemia

and prevent the adverse cellular effects of hypoxia reflected in

abnormalities of brain, heart and lung function. Hypoxemia is

assessed by clinically evaluating a patient and by directly

measuring arterial blood oxygen tension and saturation.

The management of hypoxemia due to chronic lung dis-

ease is the principal clinical indication for home oxygen

therapy. Ongoing oxygen therapy should be prescribed for

those patients who. after a month of optimal medical manage-

ment. show a resting, nonrecumbent arterial oxygen tension

of less than 55 mm of mercury or an arterial oxygen saturation

of less than 85 % . Patients with evidence of pulmonary hyper-

tension, impaired mentation or erythocytosis qualify for

home oxygen therapy if their arterial oxygen tension is less

than 60 mm of mercury.

The National Institutes of Health Nocturnal Oxygen
Therapy Trial showed the superiority of continuous over noc-

turnal oxygen therapy in the treatment of hypoxemia due to

chronic obstructive pulmonary disease.

When hypoxemia occurs only during sleep, or when su-

pine. and if the arterial oxygen tension falls to less than 55 mm
of mercury or the oxygen saturation to less than 85 % , oxygen

therapy during sleep, or when supine, is indicated.

MARCH 1986 144 • 3 349

vat-i

t

i>30N3i0S

HJ.1V3H

QNKIAUVlni

JO

A^CSif3AiNf9



EPITOMES—CHEST DISEASES

Oxygen therapy during exercise may be prescribed if the

arterial oxygen falls below 55 mm of mercury or saturation

falls below 85% during exercise, or if laboratory exercise

studies show that oxygen improves exercise performance.

An oxygen prescription should designate the equipment

needed—that is, stationary or portable oxygen supply, regu-

lator and cannula or mask. In general, humidification is not

required with low-flow oxygen. The prescription should indi-

cate the flow rate, diagnosis, length of time oxygen is to be

required, prognosis and a recent blood gas value. The flow

rate prescribed is that which will alleviate hypoxemia. Flow

rates between 1 and 5 liters per minute are generally pre-

scribed. Flows above 5 liters per minute are impractical; the

use of newer oxygen-sparing cannulas, however, may permit

effective oxygen therapy for patients requiring a high oxygen

concentration. Oxygen may be supplied in compressed cylin-

ders, liquid reservoirs or oxygen concentrators. Cost and con-

venience factors generally dictate the type of oxygen

supplied.

PHILIP M. GOLD. MD
Lonut Linda, California
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Passive Smoking and Health

Passive smoking refers to the involuntary exposure of

nonsmokers to tobacco combustion products released from a

burning cigarette and exhaled by an active smoker. In en-

closed spaces, tobacco smoking increases the concentration of

gases and respirable particulate matter. Passive smoking ap-

pears to involve inhalation of most tobacco combustion by-

products. For example, cotinine, the major metabolite of nic-

otine, has been detected in the plasma, urine and saliva of

nonsmokers exposed to tobacco smoke. Passive exposure to

tobacco smoke has been linked primarily to respiratory ef-

fects.

Upper airway problems associated with passive smoking

include irritation, persistent middle-ear effusions in children

and an increased frequency of tonsillectomy and adenoidec-

tomy in children. Epidemiologic investigations have linked

passive smoking in children to increased occurrences of lower

respiratory tract infections; increased cough, phlegm and

wheeze, and to reduced lung function. At present the evidence

is most convincing for lower respiratory tract infections

during infancy. The results of longitudinal investigations have

shown an increased risk of bronchitis and pneumonia during

the first year of life for children with smoking parents.

Investigations in adults have focused on the effects of

passive smoking on respiratory symptoms and lung function

and on lung cancer risk. For respiratory symptoms, the avail-

able data do not show a consistent pattern. Reduced flow rates

at low lung volumes, suggestive of small airways abnormali-

ties, have been associated with passive smoking in two

studies. While patients with chronic cardiac and pulmonary

diseases may be postulated to be particularly susceptible to the

effects of passive smoking, little relevant data are available.

Because of methodologic constraints, particularly in accu-

rately quantifying exposure, studies of passive smoking and

lung cancer offer conflicting results. Passive smoking is a

biologically plausible risk factor for lung cancer, however.

In the United States, about 54 million adults are currently

smoking. The resulting high prevalence of exposed non-

smokers makes passive smoking an important public health

problem.

DAVID B. COULTAS. MD
JONATHAN M. SAMET. MD
Albuquerque
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Acquired Immunodeficiency
Syndrome—The Diagnosis of

Pneumocystis carinii Pneumonia
There is no laboratory test for diagnosing the acquired

immunodeficiency syndrome (AIDS). The manifestation of

immune deficiency implied by the presence of opportunistic

infection, tumors and other processes heralds the presence of

this syndrome and related manifestations, known collectively

as AIDS-related complex or ARC. The use and diagnostic

significance of human T-lymphotrophic virus type III in the

diagnosis of AIDS are controversial and uncertain at this

time.

Pneumocystis carinii pneumonia afflicts 60% to 85% of

AIDS patients, half of whom will have recurrence of the

illness within 12 months. The patients who are diagnosed

early with mild hypoxia are more likely to survive an episode

of P carinii pneumonia than patients in whom a diagnosis is

delayed.

Among patients with AIDS, P carinii pneumonia often

presents insidiously over a period of one to two months.

Cough and dyspnea in patients at risk for AIDS should always

suggest the presence of P carinii pneumonia. Patients at risk

for AIDS include homosexuals and heterosexuals in whom
there is an appropriate exposure history, intravenous drug

abusers and patients who have received blood or blood prod-

ucts during the previous five years. The history and physical

examination may imply the presence of immune suppression.

An oropharyngeal examination may reveal thrush, oral Ka-

posi’s sarcoma or hairy leukoplakia. Cutaneous findings in-

clude Kaposi's sarcoma, a new onset of seborrheic dermatitis

or herpetic anogenital infection. An eye examination may

show conjunctival Kaposi's sarcoma as well as cotton-wool

exudates and findings consistent with cytomegalovirus reti-

nitis. Additional findings labeled as ARC include diffuse ade-

nopathy, prolonged unexplained fever, diarrhea and weight

loss or “wasting.” Of note, two thirds of patients with P
carinii pneumonia have normal chest auscultatory findings.

The chest radiograph is helpful if there is a diffuse

ground-glass infiltrate, but focal infiltrates have also been
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noted. Furthermore, the chest radiograph is normal in the

presence ofAIDS -related P carinii pneumonia in 8 % to 25 %
of the cases. Routine laboratory findings include anemia

(80%). lymphopenia (42%). thrombocytopenia (6%), in-

creased lactate dehydrogenase (78%) and an elevated eryth-

rocyte sedimentation rate (100%). Arterial blood gas

determinations obtained at rest and with the patient breathing

room air classically show hypoxia and hypocarbia but may be

normal in 10% to 30% of patients. Among patients at risk for

AIDS who possibly have P carinii pneumonia with normal or

borderline abnormalities of the chest radiograph or arterial

blood gases, the pneumonia can be detected by a diffusely

positive gallium lung scan. Similarly, in patients with subra-

diographic evidence of the disease, pulmonary function tests

show an increased flow rate as measured by an increased

forced expired volume in one second expressed as a percent of

the forced vital capacity (increased FEV,%), as well as a

decreased diffusing capacity for carbon monoxide.

The diagnosis of P carinii pneumonia requires appro-

priate staining of bronchoscopically derived lung tissue or

secretions. Flexible fiber-optic bronchoscopy using both

transbronchial biopsy and lavage approaches 100% sensi-

tivity. In our recent series, the lavage alone detected the pres-

ence of P carinii pneumonia in 34 of 35 cases (97%).

Recently, we found that an induced sputum specimen shows

the presence of P carinii pneumonia in 50% to 60% of pa-

tients with the pneumonia.

Our present diagnostic approach in patients suspected of

having P carinii pneumonia is to attempt to induce a sputum

specimen as the first step. Following negative results of

sputum induction, we do lavage with the fiber-optic broncho-

scope and. more recently, a newly designed disposable cath-

eter and fiber-optic stylet (Microvasive, Inc. Boston). If the

results of a lavage are negative and if the patient is still felt to

have P carinii pneumonia, bronchoscopy is done with trans-

bronchial biopsy and repeat lavage. Using this approach, we
have virtually never resorted to an open-lung biopsy in pa-

tients with possible P carinii pneumonia in the context of

AIDS.
JEFFREY A. GOLDEN. MD
San Francisco
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Bronchoscopic Needle Aspiration

Bronchoscopic needle aspiration is a relatively new
technique that has expanded the use of fiber-optic bronchos-

copy in the diagnosis and staging of lung cancer. The aspi-

rating device consists of a needle attached to tubing, often

housed within an outer protective sheath. Lesions that can be

seen through the bronchoscope can be aspirated directly. Oth-

erwise, the needle is positioned with fluoroscopic guidance.

Mediastinal and hilar nodes, which were previously inac-

cessible to bronchoscopic sampling, can be aspirated with

yields up to 90% in lesions that are visible on the chest roent-

genogram. The technique is also useful in detecting cancer in

subcarinal nodes that are not visible on the chest roentgeno-

gram. The yield is highest when the carina appears wide at

bronchoscopy (40%) or the primary tumor is located in a

visible bronchus (25%).

Bronchoscopic needle aspiration can also increase the

yield of bronchoscopy in the diagnosis of cancer in central

bronchi and peripheral masses. Tumors that spread in the

submucosal or adventitial layers of bronchi are often difficult

to diagnose by forceps biopsy. Needle aspiration of such le-

sions can increase the yield from 55% with forceps biopsy to

90% with both techniques. In peripheral masses, needle aspi-

ration also increases the yield over transbronchial biopsy

alone.

Bronchoscopic needle aspiration appears to be a safe tech-

nique in experienced hands. Pneumothorax is rare and signifi-

cant bleeding has not been reported. Needle aspiration tends

to produce less bleeding than forceps biopsy and may be the

procedure of choice for friable lesions. The false-positive rate

also appears to be low. No false-positive results occurred in

three large studies of transcarinal aspirates.

Thus, bronchoscopic needle aspiration can increase the

yield without increasing the risk of fiber-optic bronchoscopy

in both the diagnosis and staging of lung cancer. Its use in

staging can spare patients with inoperable disease the mor-

bidity and expense of surgical staging. Its role in the diagnosis

of nonmalignant disease needs further study.

DEBORAH SHURE. MD
La Jolla, California
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Nutrition and Ventilator-Dependent
Patients

Recent observations in ventilator-dependent patients who
are receiving nutritional support have underscored the inter-

dependence of the pulmonary system and tissue metabolism.

Metabolism by body tissues may stress the function of a dis-

eased pulmonary system that is already requiring support.

Nutrient type and amount will drive tissue carbon dioxide

production just as fever and activity increase it. In a patient

with limited alveolar ventilation, this increase in CO : produc-

tion has led to respiratory acidosis and an inability to wean

from the ventilator.

Because of differing respiratory quotients for various food

substrates, carbohydrate calories are potentially more trou-

blesome than fat or protein in this regard. In particular, an

excessive intake of carbohydrate that results in fat storage

drives the respiratory quotient to greater than unity and in-

creases the likelihood ofCO : retention.

If caloric need is estimated by indirect calorimetry (ox-

ygen consumption used to measure needs) or an established

caloric prediction equation (such as the Harris-Benedict equa-

tion) and if glucose administration is below 5 mg per kg body

weight per minute, CO : retention is unusual. If fat is used to

provide some of the daily calories, then glucose administra-
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tion rarely needs to exceed this limit. In troublesome cases,

measuring the CO : production and oxygen consumption,

paying attention to the respiratory quotient calculation, will

help determine an appropriate feeding mixture for a patient.

JAMES F. ORME. Jr. MD
Salt Lake City
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Will Commercialism Destroy the Medical
Profession?

The “learned professions” have always had a special place

in our society. Traditionally, these have included the law, the

clergy, medicine and sometimes the military. In present-day

society a case may be made that some other professions may
be thought of as learned, in that they profess a body of knowl-

edge, are recognized by society as custodians of this body of

knowledge and use it to serve the interests and welfare of

others. In this sense the professions, especially the so-called

learned professions, have been somewhat set apart, but now
in a society that professes egalitarianism, the medical profes-

sion, at least, finds itself in a more difficult role. This societal

egalitarianism has found expression in the current conven-

tional wisdom that medicine is now everyone’s business and

that health care should be rendered in the open marketplace

like any other business. Open competition has been intro-

duced into medical practice and the delivery of health care,

and the question may be asked whether medicine or any pro-

fession can survive as a profession in the face of what could be

destructive competitive commercialism within its ranks.

First, it should be recognized that there has always been

some commerce and competition in health care. Physicians

and other health professionals must earn a living. Competi-

tion to enter medical schools is severe and the period of

training is long and costly. True, some few physicians charge

excessively and generate excessive incomes, but many more

frequently give their services at less than cost, and in many
instances in their own way they actually subsidize govern-

ment programs for the poor and the elderly. Most are trying to

take care of patients and to earn an honest living in what are

often increasingly trying circumstances. Commerce and com-
petition have always been there but, at least in recent times,

professionalism has set the standards of commerce and com-

petition to which most physicians have adhered.

But are we now to see the demise of professionalism and of

a noble profession? This seems unlikely. There is more that

should hold the medical profession together than there is di-

viding it. There is a rapidly growing science, which in one

sense is fractionating the profession but also is making physi-

cians more dependent on one another. A body of knowledge is

a sine qua non for any profession, and certainly a learned

profession. The body of knowledge in medicine is all one

body and it is getting to be awesome. The concept of helping

others runs deep in the medical profession and touches almost

every physician in practice. It is a reason why many, if not

most, of us entered the profession in the first place. And
finally, all of medicine and all of the profession come together

in addressing the health care and well-being of whole patients

and of society as a whole. It is worth noting that none of this

has anything to do with commercialism or competition or

with the socioeconomics of health care.

Will commercialism destroy the medical profession? The

answer has to be no. Rather the profession not only will

survive, but it will become stronger, as quickly as it learns to

develop and use its authority in science and its advocacy of

patients effectively, in whatever may be the social, economic

or political environment of health care—today, or in the fu-

ture.

MSMW

Extraintestinal Campylobacter Infections

Campylobacters are now well-known causes of a va-

riety of intestinal ailments, but the first reported illnesses in

humans due to these organisms were systemic infections.
1

It

was not until 1957 that Elizabeth King found microbiologic

diversity among these pathogens and noted that one group

(now called Campylobacter fetus) caused systemic illnesses,

whereas the other group (which includes what are now called

Campylobacter jejuni ,
Campylobacter coli and other closely

related organisms) chiefly caused diarrheal disease. 2 The de-

velopment of selective methods for isolating these latter or-

ganisms from stool specimens3 has led to their recognition as

the most common bacterial causes of acute infectious diarrhea

in the United States and other developed countries
4 and hyper-

endemic infection of young children in developing countries.

Patients with Campylobacter enteritis frequently have

fever and other constitutional symptoms, and occasionally C
jejuni causes extraintestinal infections similar to those origi-

nally described by King.
2-5 The consequences of these infec-

tions range from transient bacteremia, to localized infections

including septic arthritis, meningitis, peritonitis, cholecys-

titis and abscesses, to a fulminant Gram-negative sepsis.
5
In

the review by Dhawan and colleagues in this issue, several

important clinical and epidemiologic points about C jejuni

bacteremia are made. A much higher proportion of patients

who have C jejuni bacteremia than patients with infection

limited to the intestine are at the extremes of age or have an

underlying disease. Although mortality occurs in such a

skewed population, the 24% rate derived from the literature

review by Dhawan and co-workers is probably a significant

overestimate based in part on who gets cultured and then

which cases are reported. That many of the infections re-

solved spontaneously or after treatment with erythromycin

given orally further emphasizes the frequently benign out-

come.

One wonders, then, why most C jejuni infections appear

to remain confined to the gut and only occasionally to spread

systemically. One possibility is that extraintestinal C jejuni

infections occur more often than they are recognized. As

pointed out by Dhawan and colleagues, blood cultures are

rarely done in patients with febrile diarrhea. Often suitable

media are not used nor are the proper incubation conditions

for isolating these fastidious organisms, 6 which nevertheless

are susceptible to many of the commonly used antimicrobial

agents or require no treatment at all . Thus, it is likely that the

true incidence of extraintestinal Cjejuni infections is underes-

timated.

A second explanation for the infrequency of extraintestinal
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C jejuni infections is based on the serum susceptibility of

these organisms. Humans normally carry a large load of

Gram-negative bacteria, especially in the colon and other

organs with mucosal surfaces, and we are constantly exposed

to new organisms. In essentially all mammals, however, an

important barrier to the spread of Gram-negative bacteria is

the antibody- and complement-mediated bactericidal activity

of normal serum. More than 25 years ago, Roantree and

Rantz showed that Escherichia coli and other enteric bacilli

isolated from the intestinal and urinary tracts were killed by

normal human serum, whereas those that had been isolated

from the bloodstream were not.
7 These observations have

been confirmed in studies of susceptibility of other Gram-neg-

ative organisms normally associated with mucosal surfaces.
8

The dichotomy in susceptibility between mucosal and sys-

temic isolates implies that serum resistance is necessary, al-

though possibly not sufficient, for systemic disease to occur

and suggests that those organisms that successfully invade the

circulation are a distinct subset of all mucosal organisms.

Most intestinal isolates of C jejuni are serum-sensitive,

which extends the applicability of the above principles.
9 Ex-

traintestinal C jejuni isolates, however, are heterogeneous,

with both serum-resistant and serum-sensitive strains found.

Extraintestinal isolates from normal hosts usually were se-

rum-resistant, whereas in impaired hosts extraintestinal iso-

lates resembled intestinal isolates.
10 One conclusion that can

be drawn from these observations is that serum-resistance is a

necessary virulence property for extraintestinal infection to

occur in a normal host, whereas in an impaired host any strain

will do. This phenomenon was recently observed in a woman
with systemic lupus erythematosus who had recurrent blood-

stream infections with a serum-sensitive C jejuni strain.

During episodes of campylobacteremia her serum did not kill

the organism but the recurrences ceased when her serum

again became bactericidal.
11

In any event, extraintestinal in-

fections represent a small minority of all C jejuni infections

because most C jejuni infections occur in normal hosts and

because most strains are serum-sensitive. It is because intes-

tinal Cjejuni infections are so common that appropriate mi-

crobiologic techniques are now being widely used, which has

permitted increasing recognition of extraintestinal infections.

The manifestations of Cfetus infections are fundamentally

different from those due to C jejuni. Extraintestinal isolates

accounted for 63% of all C fetus infections reported to the

Centers for Disease Control (CDC). 12 Approximately equal

numbers of Cfetus and Cjejuni bloodstream infections were

reported to the CDC, although C jejuni fecal isolates were

490 times as common as those of Cfetus. From these epidemi-

ologic data, it is clear that the propensity for systemic spread

of Cfetus is several orders of magnitude greater than that for

Cjejuni. Therefore, it is not surprising to learn that virtually

all extraintestinal C fetus isolates are highly serum-resis-

tant.
913 Unlike Cjejuni, however, intestinal C fetus isolates

are serum-resistant as well,
14 suggesting that for these organ-

isms serum-resistance alone is not sufficient for systemic in-

fection. Supporting this hypothesis is the well-documented

observation that hosts with systemic C fetus infection fre-

quently had been previously debilitated,
15 whereas it appears

that most persons with infection limited to diarrheal illness

had been previously well.
14 Preliminary work in my labora-

tory suggests that C fetus serum resistance correlates with

phagocytosis resistance as well. It is this latter virulence prop-

erty that may explain the tropism of Cfetus for patients with

cirrhosis, lymphoma and other cellular immunodeficiencies.

In such patients, Cfetus infections frequently are fatal.
16

Thus, as has been learned about several other microbial

agents, extraintestinal Campylobacter infections typically

represent an imbalance between host and microbe, permitting

an intestinal pathogen to overstep its usual barriers. Study of

the epidemiology and pathogenesis of these systemic infec-

tions may aid our understanding of the mechanisms that nor-

mally keep Campylobacters restricted to the intestine.

MARTIN J. BLASER. MD
Chief, Infectious Disease Section

Veterans Administration Medical Center

Division of Infectious Diseases

Department of Medicine
University of Colorado School of Medicine

Denver
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Thoughts on the Coming
Computerization in Health Care

We are already well into a NEW ELECTRONIC age of

information science and communications technology. Enor-

mous amounts of information are being collected, stored,

processed and almost instantaneously used when and where

needed. One marvels at the ability of airlines to keep track of

plane reservations, and even seat assignments, and of banks

automatically to receive and distribute cash almost anywhere

any time. Electronically controlled space exploration, such as

the recent close examination of Uranus, has become almost

commonplace. One can only wonder what electronic marvels

of information science and communications may even now lie

under the shroud of military secrecy. If we can use the term
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computerization to include all of this science and technology,

it is not hard to imagine that before long there will be some

kind of computerization of health care, and one can even now
begin to wonder what this will be like. Actually it is well

under way.

Data Bases

Data bases will surely be a basic ingredient of any comput-

erization of health care. Some of these are already in exist-

ence. The medical literature is being computerized and can

readily be accessed by anyone. Hospitals and health care

plans (both public and private) are developing data bases of

practice experience , and computerized profiles of physicians

'

practices are already at hand. In many institutions and in some

physicians’ offices, patient care records are even now com-

puterized. The potential of these data bases for quality control

as well as cost control is enormous. And soon there will be

many other data bases in health care.

Computer Science

Computer science and communications technology pro-

vide the means for various data bases to be created and put to

use in health care. The equipment, the hardware and the

software, is essential for information storage and access to it.

But here a human factor begins to play a role. The hardware

and software are inhuman, but unfailingly precise and accu-

rate, almost instantaneously. But humans control the data to

be stored, how the information is to be processed and the

access to it. And humans are human and make human errors.

The quality of what emerges from the hardware and software

reflects its human as well as its less than human parentage.

A Potential to Computerize Health Care

There is a vast amount of information in health care and

computers can handle a vast amount of information. There is

also a vast amount of interdependence in health care and this is

increasing. Computers can be programmed to communicate

with one another, which means that health care data bases can

be made accessible to one another and even interdependent.

The present thrust is to use these data bases to control costs,

but there is no reason why they cannot be programmed and

used to measure quality as well. And one can easily imagine a

networking of computers that would evolve into a computer-

ized organizational framework for health care based on hard

data for cost and quality' and interaction among the various

computerized data bases.

Some Human Aspects

It does not seem likely, however, that health care will ever

become a fully automated computerized process. Not only

does human error influence the quality of what goes into a

computer and therefore the quality of what comes out, but the

principal actors in the health care drama—that is, doctors,

patients and even society itself—are intensely human and not

easily standardized or computerized. In this very real sense

the interface between computers and humans is an incompat-

ible one. Humans cannot calculate as quickly or as accurately

as computers can. but computers cannot deal with the unique-

ness. ambiguity and irrationality of humans, particularly as

this is evidenced in health care. Yet the challenge posed to

humans by computerization is a real one. It can overwhelm us

with information without regard to the quality of it. To defend

themselves and master the computers, humans will need not

only to develop computer literacy, but also to learn when to

ask, what to ask and how to ask it—that is, they will need

knowledge, skills and expertise in the use of data bases, com-

puter science and how to access and evaluate information they

get from a computer. This process has begun but has a long

way to go.

Some Social Aspects

As computerization in health care progresses it will be-

come a tool of increasing value. Ideally there should be the

same free exchange of information that has been the bulwark

of modem science. But it seems inevitable that the new com-

petition in health care will interfere with the free exchange of

information, particularly if it is related to costs. Free commu-
nication is already becoming a problem in medical research

where this is being done with economic gain in mind. And to

the extent computerization in health care becomes a social

phenomenon, one may expect increasing social, economic,

political and legal interference with the development and use

of what should be a most useful tool to improve health care.

Computerization, as defined here, is an important new

tool of great promise in health care. Health care itself seems

to be in the forefront of an emerging interdependent society of

increasing complexity. Health care has a sophisticated sci-

ence and technology, its costs are of national concern, it af-

fects people in a very personal way and its central core, the

interaction between provider and consumer (doctor and pa-

tient), is an intensely human affair. It is in health care that the

soaring costs of the liability laws to American society first

surfaced. It is in health care that the reality of simply not being

able to do everything for everyone, or even to honor the

entitlements so generously enacted into law, will soon have to

be faced. And it may well be in health care that computeriza-

tion may also first run rampant, as has uncontrolled liability

and the principle of unrestricted access to health care, and

then eventually and of necessity come under some kind of

more or less rational human control. All of this will be very

interesting—and it will be fun and perhaps sobering to watch

.

MSMW

Human Anaphylaxis

Anaphylaxis is a dramatic problem which generally has a

yes or no outcome: The patient either recovers completely or

dies. Fortunately, death is rare. There are many millions of

persons in the United States who are allergic to honeybees,

vespids or wasps; each year they suffer hundreds of thousands

of stings with subsequent anaphylactic reactions. The best

estimate, however, of the number of deaths from these reac-

tions is in the range of 50 to 100. Moreover, these deaths

usually occur in persons who have other health problems,

particularly in the aged. Although our interest in anaphylaxis

began with an insect-sting death of a child, this is exceedingly

rare, there not having been a case in Maryland in the past

several decades. Dr Beall and his colleagues have done an

excellent job discussing anaphylaxis; my remarks will be lim-

ited to a few observations, most of which are opinions that

exceed the available data, rather than firm conclusions.

I share the authors’ impression that anaphylaxis seems to

be becoming more common. Cases of idiopathic and exer-
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cise-induced anaphylaxis were hardly seen a decade ago but

are now a common part of the practice of allergy. There has

also been an increase, at least in diagnosis, of “systemic

mastocytosis,” in which patients present with idiopathic ana-

phylaxis. In the work of Roberts and co-workers, the diag-

nosis of mastocytosis is made by measuring a urinary

metabolite of prostaglandin D, the major cyclooxygenase

product of the mast cell; they do not require biopsy evidence

of a mast cell infiltrate.
1 A fascinating feature of this syn-

drome is that aspirin or other nonsteroidal anti-inflammatory

drugs, which would be expected to block prostaglandin pro-

duction via the cyclooxygenase pathway, can trigger

full-blown characteristic attacks with flushing, urticaria, re-

spiratory distress and shock.

A great deal of progress has been made in the past decade

with respect to characterizing the mast cell and basophil medi-

ators that, collectively, are responsible for the disease. The
number of these mediators that have been identified has in-

creased dramatically and chemical identification has been

achieved for many. Years ago, all interest focused on hista-

mine which, by itself, can cause all of the symptoms of ana-

phylaxis in humans. However, we now know of a variety of

metabolites of arachidonic acid, such as leukotrienes C, D
and E (formerly called SRS-A [slow-reacting substance of

anaphylaxis]) and prostaglandin D which also, by them-

selves, can cause the symptoms of anaphylaxis. In the minds

of many, the most likely candidate for causing human anaphy-

laxis is a mediator that was previously called platelet-acti-

vating factor and is now known to be acetyl glycerol ether

phosphorylcholine. This also, by itself, can cause all of the

symptoms of anaphylaxis. Added to this is a series of recently

described potent proteolytic enzymes that can generate ki-

nins. initiate intravascular coagulation and activate the com-
plement cascade— the possible pathways leading to

anaphylaxis are very numerous. It appears that nature has

made this system remarkably redundant. Thus, we have no

answers to the question of which mediator is more important

in anaphylaxis and this holds true of their role in most other

allergic diseases. Based on this multiplicity of mediators, it

seems highly unlikely that any one antagonist, whether it be

an antihistamine or an antileukotriene, is likely to be com-

pletely successful in therapy.

Rather than antagonists of individual mediators, we need

drugs that stop the release of all mediators. The old standby,

epinephrine, acts in just this way. If a /3-adrenergic agonist is

given together with antigen to sensitive dogs, the anaphy-

lactic reaction is ablated.
2 We see our patients after anaphy-

laxis has begun, however, and, in the animal experiments,

/3-agonists have little efficacy at this time. In fact, although

the therapeutic regimens outlined in the accompanying article

are likely to be useful, it is likely that therapeutic interven-

tion, other than keeping airways open and attempting to main-

tain blood pressure, plays little role, since we simply do not

understand enough about the pathogenesis of anaphylaxis to

design appropriate pharmacologic regimens. We did not al

ways feel that this was the case, but some of our studies have

led to this conclusion. In our examination of insect allergy, we
carried out a controlled study comparing venom immuno-

therapy with the old regimen (whole-body extract) and with

placebo—from which it did not differ.
3

In the persons who
were treated with the old regimen or placebo, we anticipated

anaphylaxis and were not surprised. We did, however, think

that with a team of emergency room physicians available,

armed with numerous monitoring devices and with intrave-

nous lines in place, we could abort any serious episodes. The
reaction in a particular patient, who also caused this con-

trolled study to be abandoned, proved us wrong. He was a

telephone linesman who on four separate occasions in the past

had been stung in the field, had become unconscious for ap-

proximately four hours, recovered and walked away. When
he was stung in the in-hospital setting with every therapeutic

effort being made, he was unconscious for four hours and

apparently recovered spontaneously.

Exercise-induced anaphylaxis is. as noted, becoming

more common. This syndrome has been of much interest and

has best been studied in its manifestation as exercise-induced

bronchospasm, w'hich is quite common in persons with

asthma. Studies by McFadden and others have shown that the

changes observed in exercise-induced asthma can also be

caused by the breathing of cold and dry air, and they have

argued that the physiologic response is due to a neural reflex

stimulated by cooling of the airways. 4 Although there is still

some dispute, it does appear that the response to cold, dry air

is accompanied by mast cell-mediator release since histamine

and a neutrophil chemotactic factor have been found in the

blood. 5
In our studies of the upper airways it is clear that cold,

dry air initiates the release of all mast cell mediators: hista-

mine. prostaglandin D, leukotriene C and the proteolytic en-

zymes which generate kinins.
6 The mechanism of mediator

release in response to the physical stimulus is the subject of

intense investigation. Our data suggest that hyperventilation

with dry air leads to an increase in the osmolarity of fluids of

the airways, and that this hyperosmolarity is responsible for

the mediator release. That this relationship is one of cause and

effect is suggested by the fact that hyperosmolar stimuli can

cause mast cell and basophil mediator release in vitro; more-

over, the administration of hyperosmolar solutions to the

upper airways also causes mediator release. It is of interest to

note that two kinds of mast cell activation—antigen and

hyperosmolarity—respond differentially to drugs that block

mediator release, a fact which has important therapeutic im-

plications.

As regards treatment, I have little disagreement with Dr

Beall’s presentation. One area that may be amplified concerns

the use of steroids. It should be perfectly clear to physicians

that the initial episode in anaphylaxis is completely unaffected

by steroids. Therefore, if used, this agent should only be

administered after all things necessary to maintain blood pres-

sure and airways patency have been done and all useful

drugs—epinephrine, theophylline and the like—have been

used. Until reading Dr Beall’s comments, I had always be-

lieved that the use of steroids was not indicated in anaphylaxis

at any time, since they merely masked symptoms and had no

effect on mast cell mediator release. Dr Beall suggests, how-

ever, that in the common pattern whereby anaphylaxis recurs

four to ten hours after the initial episode, the second manifes-

tation may well be the so-called late-phase reaction.
7
In the

skin, the lungs and the nose— indeed, in every anatomical

location studied—there is an acute response to antigen fol-

lowed by a recovery phase and then about half of the patients

experience a recrudescence of symptoms. Recent work makes

it clear that this late-phase reaction is accompanied by the
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reappearance of mediators. 8
In the upper airways, the pattern

of mediator release in the late-phase response reflects baso-

phil release rather than activation of mast cells. Mast cells can

generate and release prostaglandin D and do so in the acute

response to antigen; basophils do not produce this arachi-

donic acid metabolite, which is absent in the late-phase reac-

tion, suggesting that these are the mediator-containing cells

involved in this reaction. It is well known from clinical

studies that steroids have no effect on the acute phase of the

response to antigen but block the late phase. Finally, it has

recently been shown that steroids inhibit mediator release

from human basophils but not from human mast cells. There-

fore, the recurrence of anaphylaxis may well represent a late-

phase response involving mediator release from basophils

and, if so, there are excellent reasons to use steroids in this

situation.

Finally, what about prevention? Nothing will ever be

more important than a careful history of previous exposures.

In insect allergy, immunotherapy is almost completely effec-

tive. About the only other preventive measure available is

skin testing with the appropriate reagents. Perhaps the

greatest cause of anaphylaxis in this country is penicillin

allergy; this can be almost completely prevented by appro-

priate skin testing. Research completed more than a decade

ago has provided us with excellent reagents, one of the few

instances where such are available.
9 One of the failures of our

medical establishment is that these materials, which should be

used for every patient with a history of penicillin sensitivity,

have not been made available because they are not commer-

cially attractive. Between 80% and 90% of patients with a

history of penicillin allergy are not sensitive by skin tests, and

many studies have shown that more than 99% of skin test-neg-

ative patients can receive penicillin with impunity. This is

important because aside from its potential to induce allergic

reactions, penicillin is the least toxic of the antibiotics and

should be used whenever indicated rather than employing a

more toxic drug.

Another aspect of prevention is the process called desensi-

tization, a procedure that has been well established in peni-

cillin allergy. This regimen is based on animal experiments.

A guinea pig that is sensitized to egg albumin will die in

anaphylaxis when given 1 mg of the antigen. If, however, it is

given ten 0. 1-mg doses of antigen over a few hours, it suffers

no ill effects. Treatment in humans is started with small intra-

dermal (or oral) doses of penicillin, and these are gradually

increased at 20- to 30-minute intervals until the therapeutic

dose has been achieved. Once started, it is important to use the

drug continuously. If the intravenous administration stops for

a few hours, restarting it may lead to anaphylaxis. In the

hands of a number of investigators, this procedure has al-

lowed virtually every penicillin-allergic patient to receive the

drug, if it was warranted. 10 This is true desensitization, in that

a patient’s positive skin test becomes negative during its

course. Desensitization is also used in a variety of other situa-

tions where the antigen is a protein, as in insulin sensitivity.

While the procedure is useful, it is unlikely that there is ever

true desensitization to a protein antigen. I believe this can be

achieved with penicillin because it is present largely as a

univalent hapten. The small percentage of the drug which

exists as multivalent penicilloated proteins reacts with cell-

bound IgE antibody to cause mediator release. The penicillin

in its hapten form blocks this interaction. Indeed, there have

been successful clinical trials in Europe using a chemically

blocked penicillin (so it cannot react with protein) to treat

anaphylaxis.

The reason that progress in understanding anaphylaxis has

been so slow is, of course, that the event is always a surprise

and no plans to study it are in place. Animal models are

probably of limited utility since the pathophysiology of the

allergic reaction is so different in animals from that in hu-

mans. We are, however, beginning to be able to study limited

anaphylactic reactions to antigen and physical stimuli in vivo

in humans. I would anticipate that this information will be

usefully extrapolated to the more severe response.

LAWRENCE M. LICHTENSTEIN. MD
Professor of Medicine
The Johns Hopkins University

School of Medicine
Baltimore
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Severe Iron Deficiency Anemia
An Example of Covert Child Abuse
(Munchausen by Proxy)

THOMAS NEIL ERNST, MD
MARGARET PHILP, MD
Merced, California

The exploitation and abuse of children have been

problems throughout history. Many accounts of corporal pun-

ishment and even murder of children appear in the Bible. In

1967 the battered child syndrome was first introduced in the

medical literature by Kempe and co-workers. 1 Most of the

reports on the battered child syndrome that followed their

original article have concentrated on the physical abuse,

sexual exploitation and neglect aspects of this disorder. Even

Kempe and associates, however, in their original description

alluded to the possibility of covert forms of child abuse in

which a parent or parent substitute may assault a child by

administering a drug overdose.

The term Munchausen syndrome was introduced by Asher

in 1951 to describe patients with a syndrome of an addiction

to hospital treatment.
2 (The original Baron von Munchausen

was an 18th century German cavalry officer whose incred-

ible, fictitious tales became famous.) Asher describes a group

of patients who created fictitious symptoms and illnesses to

gain admission to hospitals. In 1977 Meadows introduced the

term “Munchausen syndrome by proxy” to describe situa-

tions in which one person's illness is induced or fabricated by

someone else.
3 Since Meadow's original report, scattered

case reports of Munchausen by proxy have appeared in the

medical literature and have included deliberate poisoning of

children,
4 '6 parental insulin administration 7 and maternal fab-

rication of a child’s illness.
3,8' 12

Our case differs slightly from these previously recorded

cases of Munchausen by proxy. Instead of purposely giving

her child a poison, the mother in our case chose to remove all

available iron from her child's diet. As a result, a severe iron

deficiency developed in the previously thriving child.

Report of a Case

The patient, a 14-month-old female infant, was admitted

to Merced Community Medical Center for evaluation of se-

vere hypochromic, microcytic anemia reportedly not respon-

sive to iron therapy.

This child was born to a 19-year-old gravida 3, para 2,

abortus 1 woman whose pregnancy was complicated by a very

(Ernst TN. Philp M: Severe iron deficiency anemia—An example of covert

child abuse
|
Munchausen by proxy]. West J Med 1986 Mar; 144:358-359)
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poor weight gain of only 2.27 kg (5 lb) during a term gesta-

tion. The mother was also noted to have anemia late in her

third trimester, with a hematocrit of 26%. The mother's labor

was complicated by a breech presentation and failure to pro-

gress, which resulted in a cesarean section delivery. The child

was vigorous at birth with Apgar scores of 7 at one minute and

9 at five minutes. Her birth weight was 2.44 kg (5 lb 6 oz)

with an estimated gestational age of 37 weeks, making the

child somewhat small for the dates. The head circumference

and length were appropriate for her age. The postnatal course

was unremarkable, and the child was discharged home with

the mother at 4 days of age.

She was readmitted at 2 weeks of age for an apparent

apneic episode, associated with spitting up formula that was

reportedly iron fortified. Evaluation of the patient showed no

abnormalities and, on monitoring the child for several days,

there were no other apneic spells. It was felt that overfeeding

was the cause of her vomiting and subsequent apnea.

At 4 months of age. the child was seen for well-child care.

During that visit, the mother stated her child was different

from her other child and wondered if this child could hear

Review of child care during this visit included a confirmation

of the use of iron-fortified formula. A hearing examination

was also arranged. After several missed appointments, the

child did receive a brain-stem auditory evoked-response test,

the results of which were normal.

When she was 6 months old, the child was admitted to the

hospital for fever and rectal bleeding. She was noted to have

bilateral otitis media, rectal fissures and mild anemia, with a

hemoglobin of 10 grams per dl. Review of her health care

showed that she was following the 25th percentile in all of her

growth measurements and was up to date on her immuniza-

tions.

The mother reported feeding her child formula with iron.

The child was discharged home on an antibiotic regimen and

therapeutic dosages of ferrous sulfate. During follow-up

visits, the mother reported giving her child ferrous sulfate and

iron-fortified formula and introducing iron-fortified cereals.

The patient continued to grow' normally, with resolution of

the rectal fissures and rectal bleeding.

At 13 months of age, the child was seen in the emergency

room for irritability and fever. Bilateral otitis media was diag-

nosed and she was noted to have a hematocrit of 23%. When
seen in follow-up a few days later, the child w'as following her

growth curves normally and her development was pro-

gressing without problems. The mother reported feeding her

child a w ide variety of table foods, including iron -fortified

formula and cereal, and was still giving her child ferrous

sulfate as described earlier. On closer questioning, the mother

described the correct color can of formula for iron -fortified

formula, documenting precisely how she w'as mixing the milk

and how much her child was drinking. In addition, the mother

reported in precise terms the amount of ferrous sulfate she

was giving the child. She said that her child was not having

any hematemesis, melena, blood per rectum or hematuria. A
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repeat hematocrit was 23%. The child's dose of ferrous sul-

fate was adjusted to her new weight and the mother was

counseled once again regarding diet. A return appointment

was given for one week later.

The mother missed her next appointment but did return

three weeks later. She again reported the adequacy of the

child's diet, could precisely recall how much therapeutic iron

she was giving her child and denied any bleeding problems. A
complete blood count done at this clinic showed a hemoglobin

of 6.6 grams per dl and a hematocrit of 20% with microcytic

and hypochromic indices.

It was decided to admit this child to hospital for further

evaluation and also to investigate the home situation.

Laboratory evaluation elicited the following values: he-

matocrit 19.1%, hemoglobin 5.7 grams per dl. leukocyte

count 12.600 per /d (26% polymorphonuclear leukocytes,

1 % bands, 69% lymphocytes and 4% monocytes); erythro-

cyte count 235.000 per /d, mean corpuscular volume 49 cu

microns, mean corpuscular hemoglobin 14 pg, a peripheral

smear showing microcytic and hypochromic erythrocytes,

serum ferritin less than 1 ng per ml (normal 7 to 140), serum

iron 14^g per dl (normal 30 to 70). total iron binding capacity

41
1 ng per dl (normal 250 to 400). percent saturation 3.5%

(normal 10% to 50%); results of hemoglobin electrophoresis,

urinalysis and electrolytes were normal; blood urea nitrogen 9

mg per dl and creatinine 0.3 mg per dl. A diagnosis of severe

iron deficiency anemia was made and therapeutic dosages of

ferrous sulfate were started.

Seven days after therapy was initiated in the hospital, the

hematocrit had risen to 3 1 % with a reticulocyte count of

4.8%. Stool guaiacs were negative throughout her hospital

stay. The child was noted to be developmentally normal, al-

though the only words she was heard to utter were “shut up."

Investigation of the home revealed domestic turmoil. The
mother had recently separated from her husband and moved
out of the house with her two children. When told that her

child's anemia was most likely the result of dietary deficiency

of iron and noncompliance with iron therapy, the mother’s

affect remained flat. She continued to maintain that she dili-

gently provided her child with sources of dietary and supple-

mental iron. The mother did, however, admit that her child

had always been a source of trouble, even during pregnancy,

and that this child was different from her older one.

After a seven-day stay in hospital, the child was dis-

charged home to the mother on a regimen of appropriate doses

of liquid ferrous sulfate. Follow-up with Child Protective

Services and a public health nurse was arranged to help assure

compliance, and the child's anemia was completely corrected.

The mother was referred to mental health services for coun-

selling. The father, however, gained custody of the children

two months after hospitalization when the mother failed both

mental health and pediatric clinic appointments.

Following this, the child had one other admission to hos-

pital for a simple febrile seizure at 18 months of age. Other-

wise, the patient continued to do well and to have normal

blood counts.

Discussion

This is an unusual case that shows how a mother elected to

remove all available iron from her child's diet, yet provided

an adequate diet and environment to ensure normal growth

and development. This type of illness, one that is induced by

another, could be classified as covert child abuse or

Munchausen by proxy. 13 Anemia is a common childhood ail-

ment that can easily be diagnosed by dietary history and re-

sponse to iron therapy. 14 The correct diagnosis in this case, as

in other forms of covert child abuse, is frequently delayed

because of a misleading history, delay in seeking medical

attention and failure to comply with medical advice. In cases

of unusual signs, symptoms or illness in children, one should

always consider covert child abuse in the differential diag-

nosis.
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Metoclopramide-lnduced
Reversible Impotence

ROGER G. BERLIN, MD
Haverford, Pennsylvania

Metoclopramide, a drug used to enhance gastrointestinal

motility and to control nausea, is known to be a central dopa-

mine-receptor blocker and by that mechanism to lead to hy-

perprolactinemia. The side effects of metoclopramide are

mainly central nervous system-mediated effects such as som-

nolence, extrapyramidal reactions and agitation. In this

report, I describe two cases of reversible metoclopramide-

induced impotence and discuss the implications of this associ-

ation in view of the known pharmacology ofthe drug.

Reports of Cases

Case 1

The patient, a 62 -year-old man. w;as admitted to hospital

for recurrent nausea and vomiting. The patient had a 16-year

history of ulcer disease and 5 years earlier had an antrectomy

(Berlin RG: Metoclopramide-induced reversible impotence. West J Med
1986 Mar: 144:359-361)

Reprint requests to Roger G. Berlin. MD. 519 Mulberry Lane. Haverford. PA
19041.

MARCH 1986 • 144 • 3 359

QNVnAiJVM

dO

AXISiI3AINf>



CASE REPORTS

and vagotomy with a Billroth I reconstruction. He had been

using large amounts of aspirin, ten or more tablets a day, for

muscle tension headaches and had been doing so for a year

before his present hospital admission. He did not drink al-

cohol but he did smoke 1 V2 packs of cigarettes a day. At

endoscopy, done two weeks before admission, he had a duo-

denal ulcer, severe esophagitis and gastritis, a perianasto-

motic ulcer at the site of his gastroduodenostomy, retained

food in the gastric pouch and pronounced bile reflux. Multiple

serum gastrin levels measured over the course of his illness

had all been normal. At the time of his endoscopy a regimen of

metoclopramide hydrochloride, 10 mg, and cimetidine, 300

mg, both four times a day, was started.

On examination, the positive findings were limited to

slight wasting, a succussion splash and guaiac-positive stool.

A complete blood count and chemistry profile were normal, as

were a two-hour urinary amylase, serum vitamin B 12 and

serum gastrin values. The patient was treated with hyperali-

mentation and nasogastric suction as well as intravenous ad-

ministration of cimetidine and metoclopramide. Sucralfate

was also given by mouth at a dosage of one gram four times a

day. A repeat endoscopy a week after admission showed

healing of his ulcers and inflammation and he tolerated re-

suming oral intake. He was subsequently discharged on a

regimen of sucralfate and cimetidine at the dosage used in

hospital and metoclopramide, 10 mg six times per day.

Three months later. 1 V2 months after cimetidine use had

been discontinued, the patient presented on routine follow-up

with a complaint of the recent onset of impotence, including

loss of morning erections. Examination showed him to be

well nourished with normal general findings. He had no gyne-

comastia or galactorrhea, his visual fields to confrontation

were normal and his testicles were normal. A serum prolactin

level was elevated at 81 pg per ml (0 to 15) and the serum

testosterone level was 397 pg per ml (300 to 1,000). The

serum thyroxine value was 8.0 pig per ml (4.5 to 1 1.5). A
computed tomographic scan of the head showed no evidence

of a hypothalamic or pituitary tumor.

The dosage of inetoclopramide was decreased to 10 mg
three times per day when he presented with impotence and its

use was stopped completely when the prolactin level was

returned two weeks later. One month after cessation of the

drug therapy, the serum prolactin level had fallen to 5 pg per

ml. Two months after stopping the metoclopramide therapy,

the patient reported resuming normal sexual function. In the

subsequent five months he has continued to have normal erec-

tions.

Case 2

The patient, a 72-year-old man with reflux esophagitis,

was treated with a regimen of metoclopramide, 10 mg four

times a day. He was taking no other medications. About two

months later he had the new onset of impotence. Three weeks

after cessation of this drug therapy, his sexual function re-

turned to normal and, iirthe subsequent four months, he has

had no further sexual dysfunction.

Discussion

Metoclopramide, a chlorinated derivative of procain-

amide, 1

is an antiemetic and acts to increase motility of the

gastrointestinal tract, especially the proximal portions. Many

studies have shown that prolactin levels rise immediately
2-4

and remain elevated with prolonged administration of meto-

clopramide in clinically used dosages. 5 Hyperprolactinemia

in men can cause delayed puberty, decreased libido, impo-

tence, infertility, galactorrhea and gynecomastia and. in

women, in addition, menstrual abnormalities and amenor-

rhea.
6

Falaschi and co-workers, in a study of five normal men
given 10 mg of metoclopramide three times a day, showed
that mean serum prolactin levels rose from 7.9 ± 2.2 ng per

ml to 60.6 ± 9.6 ng per ml after one week. 7
In two of the men

galactorrhea developed, four noted a decreased libido and

three lost spontaneous erections. At four weeks all subjects

also had a decreased seminal volume and total sperm count.

At one week after cessation of the use of metoclopramide. the

mean serum prolactin level had dropped to 12.1 ± 9.3 ng per

ml.

In women, Aono and colleagues noted that the average

time from initiation of metoclopramide therapy to the onset of

galactorrhea was 27.2 + 5.8 days in five treated patients and

the time after therapy to the disappearance of galactorrhea

was 56.6+ 12.1 days.
8 A case of hyperprolactinemic amen-

orrhea induced by the use of metoclopramide showed the

onset of amenorrhea two months after starting the drug

therapy and resumption of menses three weeks after its cessa-

tion.
9

Although hyperprolactinemia is well recognized as a side

effect of metoclopramide use, the package insert does not list

either impotence or amenorrhea as a reported side effect and

mentions them only by stating that although these distur-

bances have been observed with prolactin-elevating drugs,

the “clinical significance of elevated prolactin levels is un-

known for most patients” (Reglan Package Insert. A. H.

Robbins Pharmaceutical Division. Aug 1984). In a review of

drug-induced sexual dysfunction in older men, the authors

mention the studies cited above but provide no further case

evidence. 10
Similarly. Trimmer notes the association of impo-

tence and metoclopramide. 11

In view of the many actual or proposed uses for metoclo-

pramide both for gastrointestinal and nongastrointestinal dis-

eases, the implication of the association with drug-induced

impotence or female sexual dysfunction is potentially signifi-

cant.
12-14

Because many patients are reluctant to discuss their

sexual functioning or fail to recognize that changes in function

may be related to pharmacologic agents, it is imperative that

physicians be aware of the association and specifically mon-

itor the patients for these possible side effects. This caveat

applies equally to women, in whom the dysfunction may be

even less obvious. In view of the experimental evidence of the

ubiquitous nature of hyperprolactinemia induced by metoclo-

pramide use, closer surveillance may reveal that the occur-

rence of sexual dysfunction has been seriously underestimated

due to lack of appropriate observation.
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Bronchial Stenosis

A Complication of Healed Endobronchial

Tuberculosis

JOSEPH L. SMITH, MD
C. GREGORY ELLIOTT, MD
C. DuWAYNE SCHMIDT, MD
ROBERT L. FLINNER, MD
Salt Lake City

Several recent reports have described endobronchial tu-

berculosis. 1
' 5 Development of bronchial stenosis is a major

complication of this disorder. 6 ' 9 Thus far. the chronicity of

symptoms related to these cicatricial lesions has been under-

emphasized. We examined a patient who had persistent ste-

nosis of her left main-stem bronchus 10 and 20 years after

endobronchial tuberculosis was diagnosed and treated.

Report of a Case

The patient, a 58-year-old woman, was seen at LDS Hos-

pital late in August 1981 because of a two-year history of

progressive dyspnea on exertion (exercise tolerance was lim-

ited to climbing one flight of stairs) and inspiratory wheezing.

This problem had failed to respond to bronchodilator therapy.

She said she had not previously smoked but she had a history

of allergic rhinitis. In July 1961 , she had a workup at the same

hospital for chest tightness, nonproductive cough, low-grade

fever and generalized malaise and was diagnosed as having

tracheobronchial tuberculosis. Bronchoscopy showed a gray-

granular exudative membrane with thickening of the bron-

chial mucosa extending upward from the left main-stem bron-

chus and involving the lower fourth of the lateral wall of the

trachea. Narrowing of the left main-stem and the left upper

lobe bronchi was noted. Her tuberculin skin test was positive.

Sputum smears, bronchial washings and biopsy specimens

were positive for acid-fast bacilli organisms, but these were

(Smith JL. Elliott CG. Schmidt CD. et al: Bronchial stenosis—A complica-

tion of healed endobronchial tuberculosis. West J Med 1986 Mar:

144:361-362)
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not recovered in cultures. Treatment consisted of isoniazid

(INH), para-aminosalicylic acid and streptomycin for 18

months with “complete” remission of her symptoms. She

had a relapse in February 1963, however, and was again

treated with isoniazid. para-aminosalicylic acid and strepto-

mycin for an additional 18 months. Thereafter, she noted

relief of her symptoms and remained asymptomatic until 1969

when wheezing without cough was noted. Wheezing per-

sisted for two years. Because of suspected bronchial stenosis,

bronchoscopy was done in April 1971. at which time well-ep-

ithelialized, 1-mm thick, “weblike" formations were found

circumferentially narrowing the left main-stem and left lower

lobe bronchi. No evidence was found of active bronchitis or

tuberculosis, however. These bronchi were easily dilated with

the bronchoscope. Following this procedure her wheezing

ceased and, except for allergic rhinitis and sinusitis, she re-

mained asymptomatic for eight years. Wheezing and dyspnea

then developed on exertion and over the following three years

she experienced a yearly episode of left lower lobe pneu-

monia. Following her last episode, she was referred forevalu-

ation.

On admission physical examination, she had prolonged

inspiration w ith a localized inspiratory wheeze over the mid

to upper left parasternal area. Chest radiograph and air-con-

trast tracheal tomograms were within normal limits.

Pulmonary function studies showed moderate airflow ob-

struction that did not improve following bronchodilator ad-

ministration. normal lung volumes by single-breath helium

dilution and normal carbon monoxide diffusion capacity.

Bronchoscopy showed a narrowed left main-stem bron-

chus that would not permit passage of a 4-mm diameter fi-

ber-optic bronchoscope. No evidence of acute or chronic

inflammation was noted. Bronchograms showed narrowing of

the left main and lower lobe bronchi but normal bronchial

anatomy (left upper and lower lobes) distal to the obstructions

(Figure 1 ).

About four weeks later, ventilation (using xenon 133) and

perfusion scans (using technetium Tc 99m aggregated al-

bumin) were done. Diminished ventilation to the left upper

and lower lobes and delayed washout in the same regions

were noted. Perfusion of the left lung was 3 1 % of total pulmo-

nary perfusion.

Because of recurrent pneumonia, a left pneumonectomy

Figure 1 .—Selective bronchogram shows stenosis of the left main

and lower lobe bronchi.
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was done. Due to extensive fibrous scarring, a sleeve resec-

tion with reanastomosis of the left upper lobe could not be

carried out. On pathologic examination of the resected lung,

the stenotic area was found to consist of connective tissue with

small areas of chronic inflammatory cells. No granulomas

were seen. Lung tissue distal to the obstruction was grossly

and histologically normal.

Postoperatively, she noted symptomatic improvement

with increased exercise tolerance and absence of wheezing.

Pulmonary infections have not recurred. Follow-up examina-

tionsJune 1982andJuly 1983 (8 and 2 1 months after pneumo-

nectomy) showed diffuse expiratory wheezes on forced

expiration. Repeat pulmonary function studies on July 22.

1983, elicited the following values: forced vital capacity,

2.35 liters (predicted. 3.46); forced expiratory volume in one

second. 1 .6 liters (predicted, 2.71 ); total lung capacity. 4. 14

liters (predicted, 5.49), and carbon monoxide diffusion ca-

pacity, 21.5 ml per minute per mm of mercury (predicted,

27.6)—consistent with mild airflow obstruction and chest re-

striction.

Comments

Intrinsic bronchial stenoses resulting from endobronchial

tuberculosis are usually of two types: An inflammatory

swelling commonly associated with active mucosal ulceration

and a fibrostenosis from scarring as the acute inflammatory

process subsides.
7 8

Intrinsic bronchial stenosis is most

common during the acute phase of endobronchial tubercu-

losis. but scarring can be slow, delaying the onset of symp-

toms or complications due to obstruction.
2 7 9

Our patient is unusual in that bronchial obstruction pre-

sented many years after her acute illness had been arrested.

Although narrowing of her left main-stem and lower lobe

bronchi was noted during the acute phase, the stenotic lesion

that caused her symptoms eight to ten years later was a fine

membranous weblike formation that was easily dilated with a

bronchoscope. At this time, scar formation and active inflam-

mation were not apparent. Later, the typical dense fibroste-

nosis developed, suggesting that the onset of scarring was

about ten years after her initial illness and progressive over

the next seven to ten years. Previous case reports have de-

scribed endobronchial tuberculosis complicated one to five

years later by bronchial stenosis.
2 - 8 9

When evaluated 8 and 21 months postoperatively, our

patient had both expiratory wheezing and spirometric evi-

dence of mild airflow obstruction. We were unable to confirm

previous observations regarding spirographic changes with

local bronchial obstruction, namely a normal one-second

forced expiratory volume ( >72% of observed vital capacity)

and a reduced three-second volume ( <92% of observed vital

capacity).
10

This case illustrates that intrinsic bronchial stenosis re-

sulting from tracheobronchial tuberculosis can progress to a

persistent problem and should be considered when evaluating

patients who have had active tuberculosis and who are experi-

encing recurrent symptoms associated with airway obstruc-

tion.
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Hepatocellular Carcinoma—Screening
and Latency Period

To the Editor: I was surprised that the recent Medical Staff

Conference on primary hepatocellular carcinoma 1

did not in-

clude a discussion of screening among high-risk populations.

It has been known for a number of years that at a very early,

resectable stage, hepatocellular carcinoma releases measur-

able and abnormal amounts of a-fetoprotein. A screening

program based on this fact led to the early diagnosis of 134

cases of primary hepatocellular carcinoma in Shanghai in the

early 1970s. 2
In our country, an active screening program

among Alaskan natives by the Alaska Native Health Service

in conjunction with the Centers for Disease Control has led to

the early diagnosis of resectable malignancies in more than

one person.
2 While the Medical Staff Conference discussed

treatment of advanced carcinoma in some detail . it completely

ignored such proved screening efforts, which might hold out a

great deal of hope for populations in other parts of the world

where the disease is endemic

.

I also question the statement that the latency period is 40

years from the onset of hepatitis B carriage to the develop-

ment of carcinoma. Many cases have occurred in young pa-

tients who clearly have been carriers for only a few years at

most.

DOUG TROTTER. MD
629 A vc D
Snohomish. WA 98290
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Dr Tseng Replies

To the Editor: The screening of high-risk populations for

hepatocellular carcinoma (HCC) does indeed offer the poten-

tial of discovering an early, resectable lesion. Dr Trotter is

correct in stating that screening programs might provide hope

for populations in other parts of the world where HCC is

endemic. Kubo and co-workers 1

state that a continuous check

of serum a-fetoprotein levels in patients with chronic liver

disease is imperative in areas where HCC is frequent. How-
ever, a-fetoprotein screening, although convenient, may not

be sensitive enough in detecting early HCC. 2 Ultrasono-

graphy of the liver, combined with a-fetoprotein screening,

may provide a more sensitive and feasible alternative.
3

Whether such screening programs in countries where HCC is

common will be cost effective and impact on long-term pa-

tient survival remains to be determined.

The association of HCC and prior exposure to hepatitis B
virus is intriguing. Beasley and associates reported 1 16 cases

of HCC in 22,707 Taiwanese men. with 113 cases among
3.454 carriers of the hepatitis B surface antigen.

4
In this

study, the greatest incidence per 100,000 population oc-

curred in patients between 50 and 70 years of age. The inci-

dence of HCC rose with increasing age, so the risk appeared

to be a function of the duration of the HBsAg carrier state.

Although a prolonged latency period of 20 to 30 years has also

been reported by Arthur and colleagues 5
for adult HCC, hepa-

titis B virus may also play a role in the development of HCC
in children. 6 - 7 Such cases are rare and the incidence of HBsAg
positive cases is much lower than in adults;

8 however, in

high-risk populations, the disease does occur in younger age

groups.

ALEXANDER TSENG. Jr. MD
Assistant Professor of Medicine

Cancer Research Institute

University of California, San Francisco,

School of Medicine

San Francisco, CA 94142
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AIDS—The Responsibility of Health

Workers to Assume Some Degree of

Personal Risk

To the Editor: Despite the plethora of published writings

on medical ethical subjects that have appeared in recent years,

little or no attention has been directed to the obligation or duty
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of those who profess to be health workers to assume some

degree of personal risk in the course of their work with pa-

tients.

An extensive search of the literature failed to find any

discussion of this subject except for a passing mention in a

recent article on acquired immunodeficiency syndrome

(AIDS). 1 This duty was of little import in recent years, but

with the appearance of AIDS, and the accompanying hys-

teria. it has been called into question. Some physicians and

some nursing personnel are refusing to care for AIDS patients

because of an exaggerated fear of the disease and its transmis-

sibility. Some patients are refusing to be treated by profes-

sionals who also treat AIDS patients, or to be cared for in

institutions which admit AIDS patients. The AIDS patient

has become the leper of the 20th century.

If a citizen is standing by the seashore and sees someone

drowning off the coast and dives in and saves the person, he or

she is a hero. If, however, the citizen is a poor swimmer and

fears drowning, he or she is under no moral obligation to try

to make the rescue. On the other hand, if that citizen professes

to be a lifeguard, he or she has an obligation or duty to make

the attempt, no matter how dangerous. Similarly, if a person

needs rescue from a burning building, a passerby is not obli-

gated to risk his or her life to make the rescue. Yet a fireman is

duty bound to try. There is, it seems to me, a similar compel-

ling obligation for health care professionals to assume some

risk, if it is required, in order to care for the sick and the

injured.

This is not a new concept, although little has been written

about it lately. In the Middle Ages, during the black plague,

physicians and nurses did their duty and some were among the

casualties. During the yellow fever and typhoid epidemics of

the late 1 800s and early 1900s, health professionals took their

risks and cared for the sick. Doctors and nurses cared for

victims of leprosy, tuberculosis and poliomyelitis before their

means of transmission, preventive measures or cures were

known. More recently, health care professionals have cared

for victims of hepatitis at considerable risk to themselves.

Can it be that the duty and obligation to care for victims of

AIDS is any less?

The question may be raised as to how much risk it is the

duty of health professionals to assume. This is a difficult, if

not impossible, question to answer on a theoretical or philo-

sophical level. In the case of AIDS, however, the statistical

risk of acquiring the disease from caring for a patient is ex-

traordinarily small.
1 2 The disturbing feature is that if AIDS is

contracted, the outcome is fatal in our present state of knowl-

edge. Fortunately, we have excellent data to demonstrate that,

with ordinary sanitary precautions, the risk of exposure to the

virus and seroconversion to positive for HTLV-III virus is

about 2 in 1 .000. even if we accidentally puncture ourselves

with a contaminated needle from an AIDS patient. So far. no

case of AIDS is known to have been transmitted by surface

contamination with blood or excreta from an AIDS patient,

even with repeated close contact in a family (nonsexual) situa-

tion.
3

In summary, the risk to health care professionals of con-

tracting AIDS in the course of their caring for patients is

exceedingly small. The risk to non-AIDS patients of being

infected by health personnel who also care for AIDS patients

is essentially nil. It is true that to be infected with AIDS virus

is serious and to develop the disease is fatal. Even if one is

infected with the virus, however, the risk of the disease

developing appears to be about 1 in 10. Nevertheless, in the

face of this risk, it is still the duty and obligation of those

professing to be health workers (especially physicians and

nurses) to care for patients with AIDS as they would for any

other patients.

HUGH FRANK. MD
Clinical Professor of Surgery

University of California, San Diego.

School of Medicine

225 Dickinson St

San Diego, CA 92103
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Entamoeba histolytica Spread by Food

To the Editor: In the January 1986 issue. Dr David Dassey

comments, “there is no report in the literature known to me of

Entamoeba histolytica being spread by contaminated food.” 1

A classical proof for such spread appeared in 1936 in a de-

tailed article by George W. McCoy that reported the 1933-

1934 Chicago epidemic. 2

WALTER E. WARD. PhD. MD
155 Jackson St

San Francisco, CA 941 1

!
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Approximately 15% of all married couples in the United

l States will experience reproductive difficulty. Concep-

tion normally is achieved within 12 months in 75 % of couples

who use no contraceptive measures, and persons presenting

after this time should therefore be regarded as possibly infer-

tile and should be evaluated. As several medical specialties

may be ultimately involved in a couple’s management, it is the

primary care physician who must decide when further inves-

tigation is warranted.

About a third of cases of infertility result from pathologic

factors in the man (Table 1), a third from the woman and a

third from contributing factors from both parties. Therefore,

the male factor is at least partly responsible in about 50% of

infertile couples. It is important to remember that many men,

when first presenting for infertility, may feel that their virility

is under review, and it is highly desirable for the wife to be

present during the first visit. The couple should be evaluated

simultaneously; the minimal requirements are semen analysis

and assessment of tubal patency and of ovulation

.

Methods

Diagnostic algorithms for patients with azoospermia and

oligospermia are depicted in Figure 1, the causative factors

for asthenospermia (poor sperm motility) in Table 2.

Semen analysis is an extremely important tool for investi-

gating male infertility. Often the female partner has been

subjected to a series of investigations, even therapy, before

any attempt is made to evaluate the man. A careful semen

analysis provides important information concerning the male

reproductive hormonal cycle, spermatogenesis and the pa-

tency of the reproductive tract.

At least two semen analyses should be obtained before

baseline data are established. If results are within 20% of each

other, further specimen collection is unnecessary; if the dis-

crepancy is more than 20%, two additional specimens are

needed. In 80% of cases, the first two semen analyses will

provide a baseline for semen quality and suffice for an initial

diagnosis. If results are unequivocally normal, no further

work-up of the man need be done at this stage.

Collecting a Semen Specimen

The patient should be given clearly written instructions

about producing and delivering the specimen. After 72 hours'

abstinence, the specimen should be collected by masturbation

into a wide-necked clear glass or plastic container. (Alterna-

tively, coitus interruptus may be used, but the first part of the

ejaculate, which is rich in sperm, may be lost.) Because

assessment of motility is extremely important, the specimen

should be analyzed within one hour of collection and kept at

body temperature. Therefore, collection at the site of analysis

is ideal. If the patient must transport the sample from home,

he should keep it close to his body (for example, in his jacket

pocket).

Sperm concentration. Clinical studies of infertile patients

have established the limits of adequacy of semen quality

below which the initiation of a pregnancy is increasingly im-

probable. For most clinicians, 20 x 10b per ml is the lower

limit of normal. MacLeod and Gold, in their classic study of

30 years ago. found little difference in the distribution of

sperm counts between 1.000 fertile men and 1.000 infertile

men until the count fell below 20 x KTperml.

Semen volume must be taken into consideration in as-

sessing total sperm production by the testes. Semen volume

per se. however, affects fertility only when it falls below 1 .5

ml (inadequate buffering of vaginal acidity) or is more than 5

ml. Low volumes may be associated with retrograde ejacula-

tion. incomplete collection or androgen deficiency.

Sperm motility. Adequate motor activity of the sperm cell

is required for normal transport through the female reproduc-

tive tract and for penetrating the ovum. Sperm motility is the

single most important measure of semen quality and can be a

compensatory factor in men with low sperm counts. Sperm

(McClure RD: Male infertility [Topics in Primary Care Medicine]. West J Med 1986 Mar; 144:365-368)
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ABBREVIATIONS USED IN TEXT

FSH = follicle-stimulating hormone

LH = luteinizing hormone

motility is usually rated in two ways: the number of motile

sperm as a percentage of the total, and the quality of sperm

movement (how fast and how straight the sperm swim). The

degree of forward progression is a classification based on the

pattern displayed by the majority of motile spermatozoa and

ranges from 0 (no movement) to 4 (excellent forward progres-

sion). A normal value for sperm motility in the semen is at

least 50% to 60% motile cells and a quality greater than 2.

The subjectivity of this assessment may limit its usefulness,

but it can be consistent if done by an experienced technician.

Sperm morphology. Human sperm morphology is subject

to great variation, and it is unusual to see specimens that

contain more than 80% normal sperm heads. Morphology is

assessed on stained seminal smears and is usually scored as a

percentage of normal cells. To be classified as normal, a

sperm cell must have an oval head and a normal midpiece and

tail. In fertile semen, the percentage is usually 60% or more.

MacLeod and Gold showed that human seminal cytology is a

sensitive index of the state of the germinal epithelium and is

remarkably constant, with variations reflecting testicular in-

sult. One drawback of conventional staining techniques is the

difficulty in distinguishing immature spermatozoa from leu-

kocytes.

Additional criteria. Abnormality of semen viscosity may
indicate disorders of accessory gland function. Occasional

clumps of agglutinated sperm are not infrequent in semen

samples, but increasing clumping suggests an inflammatory

or immunologic process. Fructose is androgen-dependent and

is produced in the seminal vesicles. Its presence should be

determined in any patient with azoospermia and especially in

those whose ejaculate volume is less than 1 ml, suggesting

seminal vesicle obstruction or atresia.

It must be emphasized that semen analysis is not a test for

fertility. Pregnancy is the only irrefutable proof that sperm

can fertilize. The quality of the ejaculate can predict the

possible fertilizing capability of sperm by relating count, mo-

tility and morphology to pregnancy rates. The semen speci-

mens should be regarded as abnormal if the following values

for these different characteristics persist: volume, less than

1 .5 ml or more than 5 ml; sperm concentration, less than 20

x 10" per ml; total sperm number, fewer than 50 x 10'’;

sperm motility, less than 60% of cells with forward progres-

sion and quality graded below 2; sperm morphology, less than

60% oval forms.

History and Physical Examination

The cornerstone of the evaluation of an infertile man is a

careful history and physical examination. Specific childhood

illnesses, including cryptorchidism, postpubertal mumps or-

chitis, testicular trauma or pain (the latter from torsion),

timing of puberty (to rule out adrenogenital syndrome) and

prenatal diethy lstilbcstrol exposure should be ascertained.

Men with unilateral undescended testes will have an overall

semen quality considerably less than normal, even after

therapy. Previous surgical procedures such as a bladder neck

operation ( Y-V-plasty) or retroperitoneal lymph node dissec-

TABLE 1 .—The Causes of Male Infertility

Pretesticular Causes

Hypothalamic-pituitary dysfunction (congenital, acquired)

Hyperthyroidism; hypothyroidism

Hyperprolactinemia (tumor, drugs)

Exogenous hormones (androgens, estrogens, progestins, glucocorti-

coids)

Testicular Causes

Chromosomal disorders (Klinefelter's syndrome, translocation)

Varicocele

Orchitis (mumps, leprosy, viral infection)

Cryptorchidism (unilateral or bilateral)

Exposure to radiation or chemicals; drug effects

Germinal aplasia (Sertoli-cell-only syndrome)

Idiopathic oligospermia*

Posttesticular Causes

Disorders of sperm transport

Congenital (aplasia of vasa deferentia, epididymides)

Acquired (infection, voluntary or iatrogenic vas ligation)

Functional (sympathetic denervation)

Disorders of sperm motility or function

Epididymal dysfunction

Congenital defects of the sperm tail (immotile cilia syndrome)

Immunologic

’50% ot patients

TABLE 2 — Causative Factors of Asthenospermia

(Poor Sperm Motility) *

Immunologic disorder Epididymal dysfunction

Varicocele Immotile cilia syndrome

Infection

Improper collection techniques must first be considered.

tion for testicular cancer may cause retrograde ejaculation or

absent emission. Diabetic neuropathy may result in either

retrograde ejaculation or impotence. Acute or chronic inflam-

mation of the testicles or prostate should be documented.

Any generalized fever or illness can impair spermatogen-

esis. The effects may not appear in the ejaculate until three

months after the event, as spermatogenesis takes about 74

days from initiation to the appearance of mature sperma-

tozoa. Therefore, events that have occurred in the previous

three to six months are extremely important.

A detailed history of exposure to occupational and envi-

ronmental toxins (such as 1 ,2-dibromo-3-ehloropropane), ex-

cessive heat and radiation should be elicited. Cancer

chemotherapy has a dose-dependent, potentially devastating

effect on the testicular germinal epithelium.

Drug history should be reviewed. Medications such as

sulfasalazine and nitrofurantoin may affect sperm motility;

other drugs such as anabolic steroids, cimetidine and spirono-

lactone may affect the reproductive cycle.

Sexual habits, including the frequency of intercourse, type

of ejaculation, use of coital lubricants and the couple’s under-

standing of the ovulatory cycle should be discussed. Previous

infertility evaluation and treatments and the reproductive his-

tory from previous marriages should be ascertained.

The physical examination should be complete, with par-

ticular attention to features of hypogonadism, including

poorly developed secondary sexual characteristics, eunuch-
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oid habitus and gynecomastia. Men with congenital hypogo-

nadism may have associated midline defects such as anosmia,

color blindness, cerebellar ataxia, harelip and cleft palate.

Any penile abnormalities—hypospadias, abnormal curva-

ture, phimosis— should be looked for. The scrotal contents

should be carefully palpated with the patient in both the su-

pine and standing positions. Many varicoceles are not visible

and may only be discernible when the patient stands or does

the Valsalva maneuver. Both vasa should be palpable (2% of

infertile men have congenital absence of the vasa and seminal

vesicles). Testicular size and consistency should be noted;

more than 85% of the testicular volume is involved with

sperm production, and a significant decrease is often associ-

ated with impaired spermatogenesis. Normal testicular size

should be more than 15 cm'' by a Prader orchidometer. or the

length should be more than 4 cm and the width 2.5 cm.

Irregularities in the epididymides suggest a previous infection

and possible obstruction. Rectal examination may reveal a

small prostate with androgen deficiency or slight tenderness in

men with a prostatic infection.

Other Investigations

Endocrine. The incidence of primary endocrine defects in

infertile men is less than 3% and is rare in men with a sperm

concentration of greater than 5 x 10
h per ml. When an endo-

crinopathy is uncovered, however, specific hormonal therapy

is often successful. Because of the episodic nature of the

secretion of luteinizing hormone (LH) and follicle-stimu-

lating hormone (FSH) and the diurnal variation in serum tes-

tosterone levels, three blood specimens should be drawn at

least 20 minutes apart and equal volumes of serum from each

pooled for a single determination.

A low serum testosterone level is one of the best indica-

tions of hypogonadism of a hypothalamic or pituitary origin.

Mean serum LH and FSH concentrations are significantly

lower in hypogonadotropic patients than in normal men. but

there can be an overlap of individual values with the lower

limits of normal. Low LH and FSH values concurrent with

low serum testosterone indicate hypogonadotropic hypogo-

nadism. which may also be apparent clinically.

Elevated serum FSH and LH values help to distinguish

primary from secondary testicular failure. High levels of LH
and low levels of testosterone are usually found in patients

with Klinefelter’s syndrome or other disorders of Leydig-cell

function. Generally, elevated FSH levels associated with

azoospermia or severe oligospermia (fewer than 5 X 106 per

ml) depict significant and usually irreversible germ-cell

damage. In patients with azoospermia, however, and in those

with severe oligospermia with normal FSH levels, primary

spermatogenic defects cannot be distinguished from obstruc-

tive lesions by hormonal investigation alone, and scrotal ex-

ploration. testicular biopsy and vasography should be

considered. An elevated FSH value associated with small

atrophic testes implies irreversible infertility. A notable ex-
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Figure 1 .—Diagnostic algorithm in

(A) a patient with azoospermia and

(B) a patient with oligospermia

(fewerthan20 x 106 sperm per ml).

FSH = follicle-stimulating hormone,

LH = luteinizing hormone, (N) =

normal, T = testosterone. (Modified

from Swerdloff RS, Boyers SP: Eval-

uation of the male partner of an in-

fertile couple—An algorithmic ap-

proach. JAMA 1982; 247:2418-

2422.)
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ception occurs in men who have undergone chemotherapy, in

whom recovery of spermatogenesis may result in normaliza-

tion of a previously elevated FSH level

.

Hyperprolactinemia has been reported to cause oligo-

spermia, but the diagnostic and therapeutic value of prolactin

measurements is extremely low in men with semen abnormali-

ties without decreased libido or potency and no evidence of

hypogonadism. Similarly, tests of thyroid and adrenal func-

tion are almost never necessary in evaluating infertile men.

Immunologic studies. In men with normal sperm density

but a significant defect in motility or in those with normal

findings on semen analysis but poor results in postcoital

testing, measurements of sperm agglutinating and immobil-

izing antibodies in the serum of both the man and woman
should be considered. (Postcoital testing involves micro-

scopic examination of the cervical mucus two to eight hours

after intercourse at the time of expected ovulation.

)

Tests of sperm function.

• Sperm/cervical mucus interaction. Aspects of sperm

function related to transport in the female may be assessed by

evaluation of sperm-cervical mucus interaction. The semen

and mucus from the infertile couple are tested in a four-way

comparison with semen and cervical mucus from fertile do-

nors, and the abnormality can be pinpointed.

• The zona-free hamster egg penetration test (sperm pen-

etration assay). The zona pellucida has been found to be the

principal barrier to interspecies fertilization between human
spermatozoa and the oocytes of the golden hamster. When
hamster eggs are rendered zona-free and fertilized by human
spermatozoa in vitro, they serve as a substitute for human ova

in the preliminary assessment of fertilizing capacity. Because

both capacitation and the acrosome reaction are required be-

fore sperm fusion with (and penetration of) the hamster

ovum, this test evaluates the fertilizing capacity of human
spermatozoa directly. A positive result occurs when the ova

have been penetrated and the sperm head is identified inside

the oocyte. Sperm from fertile men will penetrate between

14% and 100% of ova; sperm from infertile men will pene-

trate less than 10%. This test's principal advantage is that it

can detect defects of sperm function not assessable on conven-

tional semen analysis. Now available clinically, it may be

particularly useful in unraveling the causes of unexplained

infertility.

Management
The relationship between varicocele, altered spermato-

genesis and infertility is now so widely accepted that varico-

celectomy is the most common surgical procedure for the

infertile man. Because the effect on spermatogenesis appears

to be unrelated to varicocele size, physicians have used var-

ious diagnostic techniques other than physical examination

(Doppler analysis, thermography, ultrasound, venography)

to find these small but clinically significant varicoceles. Vari-

cocele repair improves semen quality in about two thirds of

men and doubles the chance of conception.

The finding of azoospermia, normal testicular size and

normal serum FSH levels implies an obstruction to sperm

transport and mandates testicular biopsy. Once the obstruc-

tive nature of the lesion is confirmed by testicular biopsy, it

can be corrected by microsurgical vasoepididymostomy.

Even with meticulous techniques, however, a pregnancy rate

of less than 30% results. By comparison, microsurgical vaso-

vasostomy results in normal findings on semen analysis in

more than 75% of patients. A man with bilateral congenital

absence of vasa may be offered the option of an artificial

spermatocele, but at the present time there have been no con-

sequent pregnancies reported in North America. In a patient

with poor semen quality or azoospermia associated with small

testes and an elevated FSH value, testicular biopsy is not

warranted.

Obviously, acute infection may produce substantial testic-

ular damage, obstruction or both and should be treated with

appropriate antibiotics. Chronic genital tract infections, how-
ever. have as yet not been proved to cause semen abnormality

and infertility. An increased number of leukocytes in the

semen (particularly associated with poor motility) or an in-

crease in sperm agglutination suggests infection and should

be treated with appropriate antibiotics.

If gonadotropin deficiency is identified, it should be

treated, but this is the only rational indication for the use of

gonadotropins in infertile men.

Immunologic infertility should be carefully diagnosed be-

fore therapy with glucocorticoids, as these drugs have signifi-

cant side effects.

Artificial insemination of the husband’s sperm has been

used to concentrate sperm at the cervical os, particularly in

men with low semen volumes (less than 1 ml). (In patients

with larger semen volumes, a split fraction may be used be-

cause in 90% of men the initial portion of the ejaculate con-

tains the higher number of motile sperm
.

)

Unfortunately, a large number of infertile men fall into the

category of idiopathic or unknown infertility—constituting

about 50% of all patients seen. The great array of empirical

therapeutic modalities attests to our inability to find one or two

that really work. In assessing the various benefits, one must

remember that pregnancy rates of up to 50% have been re-

ported when only the woman has been investigated and

treated, even when the man was later found to have moder-

ately severe abnormalities of semen quality.

The remarkable advances in cell biology and in vitro fertil-

ization techniques may soon revolutionize our treatment of

male infertility. At the present time, human ova can be fertil-

ized in vitro by concentrations of fewer than 100.000 motile

sperm. Because in vitro fertilization eliminates many formi-

dable obstacles to human spermatozoa in the female reproduc-

tive tract, many techniques are now being used to select

motile sperm in the semen of men with oligoasthenospermia

for use in a test-tube situation.

GENERAL REFERENCES

Franchimont P. Millet D. Vendrely E, et al: Relationship between spermatogenesis

and serum gonadotropin levels in azoospermia and oligospermia. J Clin Endocrinol

Metab 1972
-

; 34: 1003-1008

Lipshultz LI. Caminos-Torres R, Greenspan CS, et al: Testicular function after

orchiopexy for unilaterally undescended testes. N Engl J Med 1976: 295: 15-18

MacLeod J. Gold RZ: The male factor in fertility and infertility— II. Spermatozoon
counts in 1000 men of known fertility and in 1000 cases of infertile marriage. J Urol

1951:66:436-449

Smith K.D, Rodriguez-Rigau U, Steinberger E: Relation between indices of semen
analysis and pregnancy rate in infertile couples. Fertil Steril 1977: 28:1314-1319

Whorton MD: Male occupational reproductive hazards. West J Med 1982:

137:521-524

368 THE WESTERN JOURNAL OF MEDICINE



Special Article

2020 Glimpses Through the

Anesthesia Retroprospectroscope
The 1985 John J. Bonica Lecture

At the 25th Anniversary of the Department of Anesthesiology, University of Washington, April 12, 1985

B. RAYMOND FINK, MD, Seattle

The Department of Anesthesiology at the University of Washington has grown steadily throughout

its first 25 years. Personal reminiscences of old-fashioned anesthesia induction lead to philoso-

phizing on the role of the larynx in the evolution of the human mind and the limited future of

computerized administration of anesthesia. Machines will never substitute for the alliance between

science and the humane that characterizes modern anesthesiology.

(Fink BR: 2020 glimpses through the anesthesia retroprospectroscope [Special Article]. West J

Med 1986 Mar; 144:369-372)

Aretrospectroscope 1 was the instrument used by the late

l Julius H. Comroe to defend basic medical research as a

way of spending money. My binocular modification incorpo-

rates a distortion that places the focus on anesthesiology. Its

barrels face in opposite directions to search for the unifying

resonance that this viewer assumes must exist. Against the

backdrop of the nebulae and stars and the supemovae of

which we are recycled remnants, the National Aeronautics

and Space Administration's (NASA) Voyager has given us a

fleeting four-dimensional glimpse of our lovely mother Earth,

the fragile, friendly, blue-eyed planet, for all we know the

universe’s only abode of life, certainly the sole abode of hu-

manity, the only home we have.

There is a tectonic oneness in the Earth’s errant world

archipelago. In select comers like the Pacific Northwest, the

seascapes belong to whoever stops to look—the mountains are

all right. I guess, but they sure do block the view—and there is

a neighborly, relaxed attitude to life. Here, as Queen Eliza-

beth herself allowed, the handshakes are a little stronger and

the smiles last a little longer. Also, and this is the best reason

for settling here, there is a great university with many fine

departments, none more favored in its leadership than the

Department of Anesthesiology.

Scanning its origins, my retroscope sees John Bonica, the

department’s first chairman, tirelessly recruiting space, op-

portunity and staff. The faculty grew from one row to two

rows, then to three, and at last to four, an orderly expansion

that was annually enlivened by gatherings of a slightly lesser

degree of order. The sober truth is that the department grew at

a rate and to a quality that left onlookers a little envious and

not a little impressed. The Anesthesiology Research Center,

one of only five across the United States funded by the Na-

tional Institutes of Health, organized seven International Re-

search Conferences, including the first Symposium on Pain,

which ended with the foundation of the International Associa-

tion for the Study of Pain (IASP) in 1973. IASP is a one-of-a-

kind international, interdisciplinary society that by now unites

nearly 3,000 leaders in the basic sciences and the health pro-

fessions in an unprecedented, organized, worldwide offensive

against physical suffering. Others before me have said—and

written—that Bonica’s labors introduced a new dimension to

the world view and management of pain.
2 Not many physi-

cians have earned a like tribute.

The retrospectral finger records John Bonica’s retirement

from the chairmanship in 1977 and the accession of Thomas

F. Hornbein. “Teacher Tom.’’ In May 1963 he had stood at

the summit of the “there": the top of Mount Everest, which

he reached by the forbidding route of the West Ridge. 3

My retroprospectral survey now plunges from the quasi-

sublime to the almost ridiculous, to a personal reminiscence

concerning laughing gas. By way of transition, it takes a look

at the status of laughter in anesthesiology, or its lack of status.

Anesthetized patients of course do not laugh. Yet, laughter

that accompanies jokes and humor is a visible behavioral sign

of thought, and I have wondered whether the return of

laughter could be used as a criterion of complete recovery

from anesthesia. I suppose that would require a test to mea-

sure and evaluate a patient’s sense of humor on a scale of. say.

Dr Fink is Professor Emeritus ofAnesthesiology. University of Washington School of Medicine. Seattle.

Supported by National Institutes of Health grants GM 3 17 10 and CA 33522.
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1 lo 10. One might think that looking for suitable stories ought

to be a lot of fun. but in my experience research articles on

laughter, while plentiful, are not particularly amusing. The

essay by Arthur Koestler may be an exception.
4 Koestler

gives as an example a bit of dialogue from a French film made

in Paris by Claude Berri. where the guy went up to the girl's

father. “Sir,” he said, “I would like to ask for your daugh-

ter’s hand.” The father replied, “Pourquoi pas? Why not?

You have already had all the rest.”

Reminiscences

Turning to personal reminiscences, 1 will give a moment to

the breaks that triggered my work on nitrous oxide diffusion

hypoxia. In the mid- 1940s, when I was a resident in medicine

at University College Hospital in London, patients with

bleeding gastric ulcers were still being treated “conserva-

tively,” with blood transfusions (and hope). In one of my
cases, the patient became delirious after every transfusion.

Eventually, as a measure of desperation, he was turned over to

the surgeons. A few years later, at Columbia University's

Presbyterian Hospital, I happened to help transport a certain

pneumonectomy patient to the recovery room. The patient

was breathing air and had become peculiarly agitated, which

was attributed to postcyclopropane excitement, but his condi-

tion reminded me of the bleeding ulcer delirium. I went to the

laboratory to make some naive tests on anesthetic gas solu-

bility. 1 bubbled nitrous oxide through the water in a half-full

jar, poured the water into another jar and corked it with a

manometer. The mercury rose. It was then that it hit me (the

idea, not the mercury). The gas diffusing out of the water was

diluting the atmospheric oxygen in the jar. Aha! Hypoxia! It

was a stroke of luck, but I naturally omitted to say so in the

published report. No less a person than Sir Peter Medawar,

Nobel investigator of immunologic tolerance, has written that

“scientific papers not merely conceal but actively misrepre-

sent the reasoning that goes into the work they describe.”

In retrospect, I feel sure that what impressed me most in

those incidents was the effects on the patients’ minds. Unfor-

tunately, by tradition and training, anesthesiologists rarely

voice their sense of wonder at the influence their drugs have

on a patient’s mental processes. Ours is a soul-shaking power,

not simply responsibility for integrity of existence and quality

of life, but fingertip titration control over another person's

consciousness and perception of time. Anesthesia stops a pa-

tient’s clock.

I know that from my own experience. During my resi-

dency 40 years ago in London, Mr Martin, the surgeon whom
I consulted one morning, recommended an orchidectomy for

cancer. “If I were you,” he said, “I’d have it off right away.”

I did, the same afternoon. The anesthetist helped me onto the

stretcher and inserted something into my arm. The next mo-
ment I was back in my room feeling horribly disappointed and

enquiring why the operation had been cancelled. The nurse

smiled gently. "But your operation is over,” she said. I could

not believe it and remember feeling for the dressing to make
sure. James Young Simpson, of Edinburgh and chloroform

fame, had vaguely observed as much way back in 1 847. 5

I have never become used to the marvel of consciousness,

neither that of other animals, nor the human type, which some
people term “reflective consciousness,” but which I like to

call spoken language consciousness or speech consciousness.

Nor have I ever got used to our amazing power of taking a

patient’s mind to pieces and a few hours later getting it back

together again. That power was often disagreeably evident in

the old days during a slow induction with open-drop ether.

All too often one could hear the disintegration of the patient's

speech consciousness: first the slurring of syllables, then the

excited incoherence and finally the inarticulate throaty noises

that lasted for seemingly interminable minutes until he— it

was often a he—or she finally lapsed into unconsciousness and

one could almost touch the delicious silence—as in the "Rime
of the Ancient Mariner”

:

No voice; but O, the silence sank

Like music on my heart.

S. T. COLERIDGE6

The anesthetic silence was, however, sometimes broken

by the alarming, high-pitched music of tightening laryngeal

spasm. Throughout such inductions the audible focus of be-

havior seemed to be the larynx, and the terror of laryngeal

spasm made the larynx loom as a major focus of nervous

system activity, a major control point of energy inflow and

information outflow. Could its mechanism shed any light on

the mechanism of the human mind?

How is it, why is it, that the larynx is at once rugged

enough for absolutely gas-tight closure during a physical

work effort, big enough for lavish oxygen supply to the brain

at all times, yet delicate enough for generation of almost

infinitely varied voice sounds in spoken language? If voice is

the very essence of person, how much of that should be cred-

ited to the voice box?

I will spare you all but two glimpses. First. I found that the

larynx operates like a folding accordion suspended from the

skull and mandible. 7
Inspiration pulls the lower end of the

accordion downward and so unfolds and opens it up and

widens the glottis. This mechanism could be of some use to an

anesthesiologist during the maneuver of cricoid pressure. If

one could apply downward pressure to the cricoid cartilage at

the same time as backward, one would tend to open the larynx

at the same time as closing the esophagus to prevent regurgita-

tion. The physiologic significance of the accordion mecha-

nism is important : it enables the major force for expanding the

laryngeal passage to be derived, not from the tiny local mus-

cles, but from the powerful distant muscles that cause the

unfolding, that is, from the muscles of inspiration such as the

diaphragm.

The second glimpse is of the arytenoid cartilages, to

which the vocal folds (cords) are attached; they do not rotate

when the glottis closes and reopens in phonation, but slide

sideways. Details such as these suggest that an intimate rela-

tionship has existed between the mechanism of the larynx and

the emergence of spoken language and speech consciousness,

a relationship which is of course lacking in apes. In partner-

ship with Professor Evan Frederickson at Yerkes Primate

Center of Emory University (Atlanta), I have looked at many
an anesthetized ape’s larynx. Chimpanzees! gorillas and

orangutans have a larynx clearly unsuitable for spoken lan-

guage, although these animals do have hands capable of sign

language. There is no comparison, however, between the

versatility and energy cost of hand gestures and those of

human voice sounds, nor between the respective rates of con-

veying information—the baud rates, to borrow a term from
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computer science. There is no real chance of ever training an

ape to give a lecture in sign language—any lecture, let alone a

Bonica lecture.

Yet, it is interesting that, in relation to body weight, the

ape brain is only a third the size of the human. 8 while the

cardiac output of an ape is relatively as great as that of hu-

mans. Indeed, one of the deep mysteries is just how the human
organism was able to direct such a large fraction of the car-

diac output to the brain. Where did the extra oxygen, the extra

blood supply for the extra brain, come from? How was an

energy deficit avoided? There is no answer. However, worry

about the huge deficit of our national budget has inspired me
to concoct a scenario that may have a message. I figure the

extra blood supply may have been borrowed— say, from

muscle. Here is the argument in a nutshell.

Start by assuming that bipedal striding on the ground is

less strenuous than climbing up and down trees. In that case,

the step to bipedalism in ancestral apes might have left some

cardiac output to spare, to nourish a little extra brain; an

increase in brain power might make up for, or perhaps even

more than make up for, a decrease in brute force, and so

encourage the trend toward bipedal ity. But bipedality entailed

extensive changes throughout the skeleton, 9 including some in

the larynx that tend to be overlooked. It produced a bipedal

respiratory tract that, together with the bipedal enlarged

brain, could have sufficed for primitive rudimentary speech.

The innovative advantage of verbal ideation would promote

further brain enlargement and refinement of speech as long as

the energy to support it could be borrowed from somewhere.

This point was apparently reached with Homo sapiens, some

100,000 years ago. By then Homo had developed all the brain

the system could afford. Variants in which the brain was still

more developed would be correspondingly deficient in some-

thing else and would face extinction. Extrapolated to the na-

tional budget, the message is clear: you can only borrow so

much. Let us hope we determine how much before we become
extinct.

With tongue still only partly in cheek, I may add that this

scenario accords quite well with some recent ideas from infor-

mation science. These say that the flow of energy in the uni-

verse is linked not only to increase of entropy (degradation of

energy), which has been understood ever since the 1850s. but

also, it has now become plain, to increase of information, or

order. In the words of a well-known information scientist,

Jeremy Campbell, order is entirely natural: grammatical hu-

mans inhabit a grammatical universe. 10
I conclude that not

only does the entropy of the universe tend to a maximum, but

so, it seems, does the information. If one can apply this rule to

animals, it seems to say that brain (like the federal budget

deficit) will evolve to the maximum size and complexity per-

mitted by the energy supply system of the organism (or na-

tion). In humans the larynx has been critical to this outcome in

several ways, as we shall see. But, first, let me remind you

that this entertaining notion is derived from bad, slow,

old-fashioned induction of anesthesia, and that therefore most

of you cannot be expected to understand it.

What about future, new-fashioned induction and mainte-

nance of anesthesia, which for the purpose of discussion I will

idealize as automated anesthesia by computer? Can the larynx

tell us anything about its prospects?

Consider that the larynx plays three parts or roles in the

human biologic computer. First, it acts as a power switch.

During swallowing it temporarily blocks air flow , the gaseous

energy inflow, in effect to forestall the catastrophe of a "short

circuit." Second, the larynx acts as a computer readout mech-

anism: it presents the readout in audible form, in which ca-

pacity its function is analogous to that of the monitor screen or

printer. Third, the larynx acts as a major mechanism of input

to the computer—to the computer of the speaker and that of

the hearer— in which its function compares with that of the

keyboard. In sum, the larynx functions as a compact, multi-

purpose computer peripheral

.

Now consider the overall computing job of the nervous

system before it is anesthetized. A person's nervous system,

any animal’s nervous system, is first of all an energy com-
puter. It calculates power. Matthew Boulton, the builder of

steam engines, boasted, "I sell here, sir, what all the world

desires to have—power." The senses tell the brain about en-

ergy in the environment, and the brain calculates what to do

about the information in the interest of maintaining its own
flow of energy— its power—and thereby that of the organism.

One crucial difference, however, between human larynx-

aided cerebral computing and electronic computing is that an

IBM or Apple computer never asks "what's in it for me?” let

alone “what’s in it for you?” It never has to consider where its

energy is coming from, since it gets a lifetime free ride. In

short, an electronic computer is basically irresponsible,

whereas the anesthesiologist human computer is constantly

monitoring and calculating the maintenance of his or her own
energy flow at the same time as that of the anesthetized pa-

tient. Thus, I see no prospect that, in the present state of the

art, a safe, automated computerized anesthesia system can be

devised without a supervising anesthesiologist in constant

attendance. What that would require is an entirely new breed

of computer, a responsible computer with a stake in its own
performance, a computer that is afraid of death. Who knows?

By the year 2020, maybe?

So. finally, back to the drawing board. What do we do to

prepare for the year 2020? The overriding exigency is cer-

tainly to prevent the information explosion from getting fa-

tally out of hand. Aside from our share of the overriding

responsibility to prevent nuclear war, as specialists our re-

sponsibility to the future is primarily to train the specialists of

the next generation. Is our present training scheme adequate?

Preparing for 2020

In the 35 years since I began my own training, enormous

advances have occurred in every field of medicine and tech-

nology that affects anesthesiologic practice. Yet, even when I

was a resident, we already felt our learning muscles were

stretched to the limit. How on earth do trainees manage to

cope today?

Eugene Garfield. President of the Institute of Scientific

Information, who is in a position to know, recently stated
11

that the scientific literature has grown fivefold in the past 30

years, which means that since I began my anesthesia career it

has probably grown more than sixfold. I came into the spe-

cialty in year 1 1 of the publication of Anesthesiology, when it

was still feasible for a neophyte to read all the back issues

from cover to cover. That is no longer practical. Apart from

the piled-up backlog of the years, all the senior journals now
publish annually more than five times as much material as
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when I started out. And there are lots of important new jour-

nals. The American Society of Anesthesiologists’ Work in

Progress abstracts as recently as 1963 numbered only 28; last

year there were 520. In 1953 the British anesthetic journals

printed 57 articles; in 1982, 325. 12

Clearly, neither the intensity nor the duration of training

has kept pace with the massive increase of relevant knowl-

edge. Donald Michael, emeritus professor of planning and

public policy at the University of Michigan, believes that the

flood of information, instead of conveying a feeling of con-

trol, has led to an ever-increasing sense that things are out of

control."

To cope with the accelerated growth of relevant knowl-

edge, something has to be done. 1 think it is becoming impera-

tive to include some course work in the training program,

especially at its beginning. One improvement would be to

abandon the scattered periodic lectures of early residency and

replace them with an intensive introductory full-time course,

studying the essential pharmacologic, physiologic, techno-

logic and other basics of modern quantitative anesthesia,

partly in didactic lectures, partly in a carefully articulated

series of model excercises in problem solving.

Problem-based learning as recently outlined by Volpe 13
at

Mercer University School of Medicine (Macon, Ga) is under-

taken in small discussion groups of about six members, led by

an experienced faculty member, at the rate of about one

problem per week, each discussed in several sessions: the

first, such as an initial assessment of the problem and sources

of information; the second, a review of newly assembled data

and their applicability, and the third, perhaps to tackle wider

questions arising out of the original one. Such a program

probably demands the intensive effort of a dedicated member
of the faculty specifically charged with implementing it,

rather than the equal involvement of the faculty at large, and

the dean and departmental chair will of course need to assure

the program leader that the effort will receive commensurate

recognition.

Needless to say, there is nothing new in these ideas. The

latest commission 14 of the American Association of Medical

Colleges optimistically hopes there will be significant prog-

ress in this direction in the remaining years of the century. A
similar hope had already been expressed by its predecessor 15

in the 1930s. Surely the time is more than ripe to explore the

possibilities of this track. It would make evident for all to see a

distinctive characteristic of the specialist physician: his or her

thorough grounding in the latest and most complete available

knowledge and understanding.

La Nouvelle Alliance

Here my retroprospective tour must end. Twenty-live

years are barely a hop, skip and jump in the 4 million-year

trail from the prehistoric footprints of Laetoli to that first

giant step on the moon. We are inextricably caught up in an

accelerating march of science and technology and we share a

widespread and deepening foreboding. Yet the dominant mes-

sage is still one of hope. If our professional vocation gives us a

profound and intensive acquaintance with some of the anguish

of the human condition, it also gives us insight into the power

of the mind to confront that anguish and of kindness and

knowledge to relieve it. Knowledge allied to expertise has

been the basis for the physician-anesthesiologist movement in

this country ever since its beginning in 1 897 with the now-for-

gotten Sydney Ormond Goldan. who was also the country's

first regional anesthetist.
16

But science also generates philosophical insecurity, as has

been analyzed perspicuously in two current and influential

books, one by Jacques Monod and the other by Ilya Prigogine

and I. Stengers. Jacques Monod, Nobel laureate and discov-

erer of the mechanism of control of genetic transcription,

published his challenging essay ‘‘Chance and Necessity” 17
in

1 970. In it he concluded that molecular biology has finally and

forever ruptured the ancient alliance between science and the

divine. Everything is chance. A few years later, Prigogine, a

physical chemist and also a Nobel prize winner, responded in

a work entitled “The New Alliance” 18
in which he argued

that the most recent advances in thermodynamics have re-

stored the alliance, because they have mathematically demon-

strated, once and for all, the limitations on scientific knowl-

edge and the everlasting need for a human empathy that

transcends science.

It has seemed to me that anesthesiologists implicitly rup-

ture and renew the ancient alliance every time they anesthetize

a patient. We rupture it when we apply our almost godlike

power to suspend a patient’s consciousness, and we restore the

alliance as soon as we complete that person's mental re-

covery. It also seems to me that this Department of Anesthesi-

ology, knowingly or not. has been moved by something very

like this conviction throughout its first 25 years. It strives for

an excellent alliance between the scientific and the humane.

My retroprospectroscope predicts that it will still be doing

that in 2020.
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Misdiagnosis of Common
Medical Problems in Patients

Referred to an AIDS
Clinic—‘Pseudo-AIDS’

HARRY HOLLANDER, MD
DAWN D. CORTLAND, RN, MS
San Francisco

As of February 1986. 1 ,695 cases of the acquired immuno-
deficiency syndrome (AIDS) have been diagnosed in the San

Francisco Bay Area; 98% of the cases have occurred in ho-

mosexual men (George Rutherford, MD. San Francisco De-

partment of Public Health Statistics, oral communication.

February 1986). It has been estimated that for every case of

diagnosed AIDS, there may be ten times as many patients

with milder forms of the disease, such as persistent general-

ized lymphadenopathy. 1 This implies that as many as 20% of

homosexual men in the Bay Area may have AIDS or AIDS-
related diseases. Thus, the diagnosis of these diseases has

become a major concern to health care providers caring for

members of this community. We were surprised to find that

10% of patients referred to us with diagnoses of AIDS or

related diseases actually had other medical illnesses. The mis-

diagnosis of other illnesses masquerading as AIDS followed

several patterns and had important prognostic and therapeutic

impact. We examine typical modes of presentation of these

patients and discuss the phenomenon that we call “pseudo-

AIDS.'’

Methods

The Adult Immunodeficiencies Clinic (AIC) at the Uni-

versity of California, San Francisco, is devoted to the evalua-

tion and treatment of patients with AIDS and AIDS-related

diseases. In all, 70% of patients are seen on a referral basis

once a diagnosis is established or suspicion of AIDS is raised

by a primary physician. We reviewed the charts of 80 consec-

utive physician-referred patients and identified 8 patients di-

agnosed with potentially treatable illnesses that did not meet

the clinical criteria for a diagnosis ofAIDS

.

Lymphadenopathy Presentations

Case 1

A 33-year-old homosexually active man was referred to us

from the university hospital screening clinic for evaluation of

“generalized lymphadenopathy.” He had noted painless

(Hollander H, Cortland DD: Misdiagnosis of common medical problems in

patients referred to an AIDS clinic— 'Pseudo-AIDS' [Information], West J

Med 1986 Mar; 144:373-375)

From the Adult Immunodeficiencies Clinic. University of California, San Francisco,

School of Medicine.
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swelling below his left ear for eight weeks and sought an

opinion. There were no other symptoms and the past history

was unremarkable except for several episodes of urethral gon-

orrhea. On examination the only findings were two 2.5-cm

lymph nodes, firm in consistency, in the left occipital region.

Laboratory values showed a hematocrit of 45 % , a leukocyte

count of 6,600 per fi\ with normal differential count, a nega-

tive Monospot test and normal chest x-ray film. A purified

protein derivative test produced induration to 20 mm and

prior skin test status was unknown. Controls with mumps and

dermatophyton were also reactive. During one month of ob-

servation, his examination findings did not change. A lymph

node biopsy was done and showed caseating granulomata.

Cultures grew Mycobacterium tuberculosis.

Comment. One could not make the diagnosis of idiopathic

persistent generalized lymphadenopathy in this patient be-

cause the time course was shorter than six months, and he did

not have two noncontiguous areas of lymph node enlarge-

ment. 2 The strikingly localized nature of his adenopathy and

the skin test reactivity to the specific etiologic organism and

controls suggested an alternative diagnosis, which was con-

firmed on biopsy.

Case 2

The patient, a 20-year-old man, was referred by a physi-

cian relative for concern of lymphadenopathy syndrome. He
is a physical laborer at a winery who complained of ten days

of fatigue and pain beneath his right arm. His family assumed

that he practiced a homosexual life-style because he lived with

male companions, and therefore he was referred to the AIC.

The history showed recent heavy lifting at work that preceded

the onset of pain. He said he had not engaged in homosexual

activities or other activities known to be risk factors for

AIDS. On examination there was only tenderness of the short

head of the right biceps with a resolving ecchymosis over-

lying the mid-biceps. No adenopathy was appreciated. Re-

sults of a complete blood count and sedimentation rate were

within normal limits. His symptoms resolved with heat and

salicylates.

Comment. Unnecessary concern about AIDS was

prompted by the failure to inquire about risk factors. While a

frank sexual history was difficult here because of familial ties,

assumptions like these can lead to an inappropriate set of

diagnostic considerations, with subsequent stress inflicted on

the patient.

Pulmonary Presentations

Case 3

The patient, a 54-year-old man with several prior homo-

sexual contacts, presented to a hospital in southern California

with several days of fever, chills and productive cough. He
had smoked two packs of cigarettes a day for more than 20

years and also drank heavily at times. Before the admission to

hospital, he had experienced several months of declining

health with approximately 13.6 kg (30 lb) of weight loss,
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sweats and generalized malaise. On admission he appeared

chronically ill, was febrile and had tachycardia and tachyp-

nea. His chest had scattered rales. No lymphadenopathy was

noted, but the liver span was 15 cm with a spleen tip also

palpable. Laboratory results were remarkable for an arterial

oxygen tension of 61 torr. a lobar infiltrate on a chest film,

normal complete blood count and rises of serum aspartate

aminotransferase and alkaline phosphatase levels to less than

two times the upper limit of normal. A presumptive diagnosis

of Pneumocystis carinii pneumonia was made and he received

a two-week course of trimethoprim-sulfamethoxazole intra-

venously with good resolution of his pulmonary symptoms.

Fever and malaise persisted, however, prompting liver and

bone marrow biopsies, which were interpreted as normal. He
moved to San Francisco to be with family.

On evaluation here, three months after his hospitalization,

there were no new physical findings except for two pea-sized

axillary nodes. Review of the bone marrow specimen sug-

gested Hodgkin’s disease. A gallium scan showed multiple

sites of nodal uptake above and below the diaphragm. A right

axillary lymph node biopsy confirmed the diagnosis.

Comment. In this man the underlying disease was not diag-

nosed due to a combination of errors. First, a diagnosis of P
carinii pneumonia was made on the basis of an unusual pre-

sentation. including productive cough and atypical x-ray find-

ings, and without tissue confirmation. Finally, a pathological

specimen was misinterpreted in light of the presumptive diag-

nosis. Not only was appropriate therapy delayed for four

months, but the patient was physically uprooted after being

appraised of his “terminal” illness. Even if his lymphoma
eventually proves to be AIDS-related, the “diagnosis” of P
carinii pneumonia obscured the major treatable manifestation

of his illness.

Case 4

A 37-year-old man was referred to the AIC from the

emergency room for “probable Pneumocystis He leads a

promiscuous homosexual life-style and had presented with a

one-week history of chest pain accompanied by mild short-

ness of breath. Evaluation in the emergency room included a

chest x-ray film with borderline interstitial markings, and an

arterial blood gas determination showing a pH of 7.42, ox-

ygen tension of 91 torr and carbon dioxide pressure of 38 torr.

A complete blood count showed a leukocyte count of 3.100

per /d with 1 .450 lymphocytes. An electrocardiogram was
normal. Further workup in the AIC included a physical exam-

ination that showed no abnormalities and a normal pulmonary

gallium scan. A chest film was reinterpreted as normal. At

this point a more detailed history was obtained that identified

the pain as exertional in nature and relieved by rest. The
patient also gave a strong positive family history of coronary

artery disease. An exercise tolerance test showed anterolat-

eral ischemia. He was started on a regimen of nitrates and

long-acting /3-blockers, with good relief of his chest pain.

Comment. The problem in this man’s care was an inade-

quate history compounded by “overreading” of a normal

chest film because of the clinical suspicion of AIDS-related

disease. The potential for an adverse course was high due to

the delay in treating his new-onset angina.

Hematologic Presentations

Case 5

The patient, a 37-year-old homosexual man. was referred

to the AIC for evaluation of anemia. He had been followed by

an oral surgeon for six years for recurrent oral candidiasis.

There had never been episodes of esophageal or disseminated

candidiasis, nor any other minor or life-threatening infec-

tions. In September 1984. the findings of a complete blood

count were noted to be abnormal and he was referred here to

"rule out AIDS.” A further history obtained here showed that

he had undergone a subtotal gastrectomy in 1975 for a

bleeding peptic ulcer. Otherwise he was asymptomatic and

his thrush was controlled on a regimen of nystatin. A physical

examination showed no abnormalities.

Laboratory studies were notable for a hematocrit of 37%
with a mean corpuscular volume of 81 cu microns and a

leukocyte count of 7.900 per/xl with 57% lymphocytes. Mild

anisocytosis, macrocytosis and poikilocytosis were seen on

the peripheral blood smear. Iron studies showed a total iron

level of 19 /zg per dl and transferrin concentration of 364 fig

per dl. A serum B 12 level was 128 pg per ml (normal > 190).

An upper gastrointestinal series showed a normal Billroth II

anastomosis. Sigmoidoscopy and barium enema were nega-

tive. A regimen of B 12 and iron replacement was started, with

complete normalization of his anemia.

Comment. Although patients with AIDS can present with

a variety of hematologic abnormalities, attention to the his-

tory and examination of the blood smear suggested that this

man’s anemia could be alternatively explained.

Discussion

While underreporting and misdiagnosis of rare diseases is

a well-recognized phenomenon, the above cases illustrate a

different problem. Due to the epidemic spread of AIDS in the

homosexual population in San Francisco, the awareness of the

disease is generally high and most physicians come into con-

tact with this population in their practices. What we have

observed is an apparent temptation to explain many illnesses

in this population as AIDS or AIDS-related. This is under-

standable given the protean organ system manifestations of

the syndrome. Confusion also arises because some diagnoses

such as Hodgkin’s disease are thought to be part of the

“AIDS-related complex," but are not yet definitively proved

to be related.
3 Thus, considerable potential for semantic and

diagnostic confusion exists.

The above cases demonstrate the recurring errors that lead

to mistaken conclusions. The first error is incomplete or faulty

history taking. Before considering the diagnosis of AIDS, it is

of paramount importance to ascertain the presence of known

risk factors. While it is easy to obtain data about nationality or

prior exposure to blood products, questions concerning drug

abuse or sexual practices may be more difficult to ask and may

be answered with some reluctance. Nevertheless, all efforts

should be made to approach these questions in a candid way

because further diagnostic and therapeutic management de-

pends heavily on this information. Similarly, nonspecific

symptoms, signs and laboratory findings must be viewed in a

broad context of all possible, diseases that occur in a given
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population. Care must be taken not to bias interpretation of

diagnostic tests (as in cases 3 and 4), nor to place too much
emphasis on abnormal but nondiagnostic results. This is illus-

trated by the helper-suppressor lymphocyte ratio, where the

high incidence of background abnormal results in AIDS risk-

group members makes the usefulness minimal for a particular

person.
4

AIDS is a devastating problem that continues to grow in

epidemic fashion. 5 Given the high morbidity and mortality

rates once the diagnosis is established, it is imperative to use

rigorous diagnostic criteria to avoid both traumatizing pa-

tients with news of a terminal illness and delaying therapy for

other unrelated diseases. Unfortunately, AIDS remains an

elusive syndrome. Even with the identification of a new virus

as the putative etiologic agent of AIDS. 6 7
there is no diag-

nostic test that distinguishes cases from those who have been

exposed to the virus but remain healthy. 8 Thus, the diagnosis

of cases remains a matter of indirect proof of cellular immuno-

deficiency in the absence of other predisposing factors. While

this is imperfect, rigorous documentation of opportunistic

infections or Kaposi’s sarcoma is mandatory. Our cases rein-

force the simple point that not all illnesses in patients at risk

for AIDS are AIDS. Until such a diagnosis is substantiated by

histologic or microbiologic data, one is justified in under-

taking a broad-based evaluation in search of other treatable

illnesses. In this way, the tragedy of “pseudo-AIDS" can be

avoided.
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Mitral Valve Prolapse in Children

RONALD D. GREENWOOD, MD
Sacramento, California

Mitral valve prolapse is an abnormal movement of a

mitral leaflet into the left atrium during ventricular systole. It

occurs in 5% of the healthy pediatric population and is the

most common cardiac diagnosis in childhood. The high fre-

quency of this clinical syndrome makes it imperative that all

practitioners caring for children and adolescents be familiar

with it. The diagnosis is made clinically and is only supported

by laboratory data.

(Greenwood RD: Mitral valve prolapse in children [Information], West J

Med 1986 Mar; 144:375-376)

From the Division of Pediatric Cardiology. Department of Pediatrics. University of

California Davis Medical Center. Sacramento.

Reprint requests to Ronald D. Greenwood. MD. Chief. Division of Pediatric Cardi-

ology. UC Davis Medical Center, 4301 X St. Sacramento, CA958I7.

Both male and female children are frequently found to

have mitral valve prolapse. Most are healthy children who
show auscultatory abnormalities, although some have a his-

tory of chest pain or palpitations. Children with scoliosis or

other thoracic skeletal abnormalities who are otherwise

healthy have a higher incidence of prolapse. Children with

disorders of connective tissue (such as Marfan’s syndrome) or

muscle (such as Duchenne's muscular dystrophy) also have an

increased chance of mitral valve prolapse.

On physical examination, most patients—about two

thirds—have only a nonejection click or occasionally multiple

clicks. These frequently occur in midsystole but well after the

first heart sound. About a third have a click and a systolic

murmur following the click; the murmur may be that of mitral

regurgitation or be nonspecific. Rarely, a murmur alone leads

to the diagnosis. This may be a mitral regurgitation murmur
or a bursting vibratory murmur. Loud systolic honks may
occur but are infrequent.

Chest x-ray films are almost always normal. Electrocar-

diograms (ECGs) show minor abnormalities and variations of

normal, such as nonspecific ST-T changes, tall T waves, an

abnormal axis, left atrial enlargement, ectopic atrial rhythm

and minor dysrhythmias. Occasionally there are significant

major dysrhythmias such as occur with Wolff-Parkinson-

White syndrome, supraventricular tachycardia or ventricular

ectopy.

Mitral valve prolapse may be seen as late systolic or pan-

systolic posterior displacement of the mitral valve on an M-
mode study and as movement of the mitral leaflet superior to

the atrioventricular junction on a two-dimensional study. The

diagnosis may be verified by an echocardiogram in most

(80% to 90%) but not all patients and therefore this should not

be used as the method of diagnosis.

Occasionally, exercise tests or continuous ECG moni-

toring will show a rhythm disturbance in an asymptomatic

patient, but this is in the minority of cases.

Chest pain and dysrhythmias each occur in approximately

10% of referred patients but these symptoms are rarely seen

in screened populations. Dysrhythmias are usually benign

and do not require treatment; however, when there is

high-grade ventricular ectopy (multifocal ventricular ectopy,

couplets or ventricular tachycardia) or supraventricular

tachycardia, treatment with propranolol hydrochloride is in-

dicated and is usually successful. Severe chest pain, although

uncommon, may be successfully treated with a propranolol

regimen also.

Serious dysrhythmias, sudden death and bacterial endo-

carditis have been documented to occur in children with mi-

tral valve prolapse but these are extremely rare. The clinical

findings of this disorder do not correlate with symptoms or

incidence of dysrhythmias. Endocarditis, however, is felt to

be more likely if mitral regurgitation is present. Finally, there

exists a strong tendency for mitral valve prolapse to occur in

offspring and siblings.

Patients with symptoms should have a full evaluation-

x-ray film. ECG, treadmill test, Holter monitoring and echo-

cardiogram—but asymptomatic children with a nonejection

click may have an ECG alone; if desired, a confirmatory

echocardiogram may be done. Infective endocarditis prophy-

laxis is uniformly recommended for patients with a click and
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mitral regurgitation murmur and at this center for all patients

with a clinical diagnosis of mitral valve prolapse.

Asymptomatic children should be seen at least every two

years and have a search for symptoms, careful auscultation

and endocarditis prophylaxis education. Those with symp-

toms, of course, need frequent and individually tailored fol-

low-ups.

Asymptomatic children who have mitral valve prolapse

represent the overwhelming majority of patients with that

diagnosis and have an uncomplicated course; full activity

with a very positive outlook and expectation of full insur-

ability should be offered. The prognosis for the small sub-

group with significant dysrhythmias is still uncertain.

GENERAL REFERENCES

Greenwood RD: Mitral valve prolapse—incidence and clinical course in a pediatric

population. Clin Pediatr 1984 Jun; 23:3 18-320
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mitral valve prolapse in childhood. J Pediatr 1984 Dec; 105:885-890
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions orpolicy statements

Acoustic Impedance Testing in School Screening Programs

QUESTION:

Is acoustic impedance testing an effective part ofa programfor the screening ofschool-age

children ?

OPINION:

In the opinion of the Scientific Advisory Panels on General and Family Practice. Otolaryn-

gology/Head and Neck Surgery and Pediatrics, impedance audiometry can be an effective

part of a school screening program when combined with conventional pure-tone audiometry.

Impedance audiometry objectively measures the integrity and function of the peripheral

hearing system with the passive cooperation of the child. Pure-tone audiometry, on the other

hand, is a behavioral test that assesses the function of the peripheral and central hearing

systems, including the cognitive areas of the brain which deal with the perception of and

appropriate response to sounds. The former identifies children with conductive hearing loss

caused mainly by actual and potential middle ear disease; the latter identifies children with

both conductive and sensorineural hearing loss. The two tests in concert may help to differen-

tiate between a conductive and a sensorineural hearing loss.

Impedance audiometry is more efficient than pure-tone audiometry in identifying middle

ear dysfunction in children and, according to published reports, can be as cost effective. Its

lack of specificity, however, can lead to overreferrals and it cannot detect sensorineural

hearing loss. When administered by trained personnel, a school screening program that

incorporates both impedance audiometry and an abbreviated pure-tone sweep check can

effectively attain a high level of sensitivity for children at risk of middle ear effusion and

permanent sensorineural hearing loss. The testing program should be administered at a time

when the child has no upper respiratory tract infection and should have an established system

of referral back to the child’s usual source of health care when a problem is detected.

Because of continuing concern about the problem of overreferrals and the cost effective-

ness of impedance audiometry for mass screening programs, this technique merits further

study.
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In Memoriam
California Medical Association

Dowds, Robert J.. Bakersfield. Died November 13. 1985.

aged 75. Graduate of the University of Louisville School of Medi-

cine, 1934. Licensed in California in 1935. Dr Dowds was a retired

member of the Kern County Medical Society.

'«

Doyle, Francis J., San Francisco. Died November 26, 1985,

in San Jose, aged 65. Graduate of Creighton University School of

Medicine, Omaha, 1944. Licensed in California in 1945. Dr Doyle

was a retired member of the San Francisco Medical Society.

m

French, Edison A., San Luis Opispo. Died November 15,

1985, in San Luis Obispo, aged 74. Graduate of the College of

Medical Evangelists, Loma Linda-Los Angeles, 1935. Licensed in

California in 1935. Dr French was a retired member of the San Luis

Obispo County Medical Society.

«

Graham, FIervey King, San Diego. Died December 4. 1985.

in La Mesa, aged 91 . Graduate of University of California Medical

School, Berkeley-San Francisco, 1921. Licensed in California in

1924. Dr Graham was a retired member of the San Diego County

Medical Society.

*

Ingram, Hubert H., Monrovia. Died November 4, 1985. in

Pasadena, aged 79. Graduate of the College of Osteopathic Physi-

cians and Surgeons. Los Angeles, 1934. Licensed in California in

1934. MD degree from California College of Medicine, 1962. Dr

Ingram was a member of the Los Angeles County Medical Associa-

tion.

»

McCausland. Alfred M.. Los Angeles. Died November 7,

1985. in Los Angeles, aged 79. Graduate of the University of Minne-

sota Medical School, Minneapolis, 1932. Licensed in California in

1932. Dr McCausland was a retired member of the Los Angeles

County Medical Association.

m

Marxer. Webster L.. Santa Monica. Died November 24.

1985. in Santa Monica, aged 78. Graduate of St Louis University

School of Medicine, 1930. Licensed in California in 1931. Dr
Marxer was a retired member of the Los Angeles County Medical

Association.

«

Opler. Stanley R.. San Mateo. Died October 26. 1985. aged

62. Graduate of New York Medical College, 1947. Licensed in

California in 1950. Dr Opler was a member of the San Mateo County

Medical Society.

«

Pardee. Robert C., San Francisco. Died October 11. 1985.

aged 64. Graduate of the University of Southern California School of

Medicine. Los Angeles, 1954. Licensed in California in 1956. Dr
Pardee was a retired member of the Alameda-Contra Costa Medical

Association.

Parker, James A.. Redlands. Died September 8. 1985, in Red-

lands. aged 62. Graduate of the University of Utah College of Medi-

cine. Salt Lake City, 1948. Licensed in California in 1969. Dr
Parker was a member of the San Bernardino County Medical So-

ciety.

Primasing, Raymond J., Sacramento. Died October 9, 1985,

aged 84. Graduate of Creighton University School of Medicine,

Omaha. 1925. Licensed in California in 1926. Dr Primasing was a

member of the Sacramento-El Dorado Medical Society.

'«

Reitman. Fred, San Jose. Died October 3, 1985. in San Jose of

injuries in traffic accident, aged 45. Graduate of New York Medical

College, 1964. Licensed in California in 1969. Dr Reitman was a

member of the Santa Clara County Medical Society.

'«

Senz, Edward H., Oakland. Died October 13, 1985, in Or-

inda. aged 63. Graduate of The University of Chicago, The School

of Medicine, 1946. Licensed in California in 1952. Dr Senz was a

member of the Alameda-Contra Costa Medical Association

.

m

Shipp. Frank L.. Richmond. Died in December 1985 in Sunny-

vale. aged 73. Graduate of the University of Toronto Faculty of

Medicine. 1935. Licensed in California in 1951. Dr Shipp was a

retired member of the Alameda-Contra Costa Medical Association

.

*>'

Stanford, Hubert E., San Diego. Died September 19, 1985,

in San Diego, aged 64. Graduate of St Louis University School of

Medicine. 1946. Licensed in California in 1948. Dr Stanford was a

retired member of the San Diego County Medical Society.

•

Stout. Wallace C.. Anaheim. Died October 21. 1985. of

cancer, aged 63. Graduate of the University of Michigan Medical

School, Ann Arbor, 1949. Licensed in California in 1954. Dr Stout

was a retired member of the Orange County Medical Association

.

•

Stratton, James Malcolm. Berkeley. Died November 19,

1985. in Inverness, aged 82. Graduate of Harvard Medical School,

Boston, 1927. Licensed in California in 1928. Dr Stratton was a

retired member of the Alameda-Contra Costa Medical Association.

*>'

Vaughn. Thomas N.. Davis. Died October 22, 1985. aged 53.

Graduate of the University of Oklahoma School of Medicine, Okla-

homa City. 1954. Licensed in California in 1961 . Dr Vaughn was a

retired member of the Yolo County Medical Society.

e

Westland, John C.. Long Beach. Died September 12, 1985.

in Long Beach of cancer, aged 60. Graduate of the University of

Southern California School of Medicine, Los Angeles, 1953. Li-

censed in California in 1953. Dr Westland was a member of the Los

Angeles County Medical Association.

Utah State Medical Association

Belnap, Howard Knight, Ogden. Died October 29, 1985, in

Ogden, aged 81. Graduate of Rush Medical College, Chicago.

1931. Licensed in Utah in 1930. Dr Belnap was a member of the

Weber County Medical Society.

Washington State Medical Association

Gaiser. David W., Spokane. Died September 18, 1985, in

Spokane, aged 84. Graduate of Harvard Medical School, Boston,

1931. Licensed in Washington in 1936. Dr. Gaiser was a retired

member of the Spokane County Medical Society.
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Book Reviews
The Western Journal of Medicine does not review all books sent by publishers, although information about

new books received is printed elsewhere in the journal as space permits. Prices quoted are those given

by the publishers.

THE WAY OF A PHYSICIAN—Jacob Needleman, PhD, Professor of Philos-

ophy, San Francisco State University. Harper and Row, Publishers, San Fran-

cisco, 1985. 187 pages, $15.95.

This book is written by a practicing professor of philosophy who has had a

lifelong and abiding interest in medicine and science. As a small boy he was

deeply impressed by the family physician who was present along with many

family members at the death of his grandfather, which took place in the

family home. Later, when the author was 12, this same physician cared for

him when he tore both of his Achilles tendons. This experience made him

aware that there is more to medicine than just science, since his doctor chose

not to take the advice of a scientific specialist who recommended that the torn

tendons be treated surgically. He decided to become a physician. In prepara-

tion for this, he worked in a pathology laboratory and as an orderly caring for

patients in a hospital. He became disillusioned by what he perceived as an

insensitivity of modern medicine and health professionals to the real-life

events that were taking place around them in the course of their work. Being

disillusioned with medicine and science for the moment, he earned his doc-

torate in philosophy. He states "that the ancient teachings about man and the

universal order, just those teachings that modern science is supposed to have

supplanted, have actually enabled me to love science once again.”

His love, almost adoration, of medicine continued. Much of the book

deals with group discussions held with practicing physicians and with letters

to his revered old family physician recounting the evolution of his thought

and his search for what it is that makes a true physician, that rare person, a

physician healer. He suggests that this person must not only have the appro-

priate knowledge, but also a vital energy within his or her being that can

instill or arouse a similar healing vital energy within the being of a patient.

He theorizes that modern medical science has developed knowledge and

technical skills, but this at the expense of identifying and developing this vital

energy that is essential to a physician for healing. The true physician should

embody a reasonable balance between these two forces of scientific knowl-

edge and some kind of healing energy within his or her being. Professor

Needleman further postulates a third force that connects these two and helps

to maintain something of a balance between them. He believes that this

healing energy is being lost in modern medicine, and that it should be sought

and developed in one's own inner being if one would aspire to be a true

physician.

This book will be of interest to physicians of philosophical bent, or to

those who, like the author of this book, are searching for that personal

something that makes some physicians better healers than others.

MALCOLM S. M WATTS, MD

* * *

SIGNS AND SYMPTOMS IN NEUROLOGY—Edited by Phillip D Swanson,
MD, PhD, Professor of Medicine and Head, Division of Neurology, University of

Washington School of Medicine, Seattle. J.B. Lippincott Company, East Wash-
ington Square, Philadelphia, PA 19105, 1984. 401 pages, $29.50.

Neurological diagnosis for nonneurologists frequently poses significant

problems. The nonneurologist may elicit neurological complaints from the

patient and discover a variety of abnormal signs. The next step is the correla-

tion of symptoms and signs with the anatomic localization, leading to the

establishment of a working diagnosis. That second step may be more com-

plex and may lead to frustration. The multiauthored book entitled Signs wul

Symptoms in Neurology

,

edited by Phillip E. Swanson, MD, of the University

of Washington, provides a concise, practical and briefly stated exposition

aimed at facilitating the task of arriving at a tenable differential diagnosis of

neurological disease.

The 400-page volume contains discussions on disorders of cognition;

paroxysmal disorders and disturbances of consciousness; disorders of visual,

auditory and vestibular systems; disturbances of motor function; disorders of

sensation; autonomic dysfuncton; infection and. finally, genetics in neu-

rology. Each chapter is relatively brief yet authoritatively stated. The au-

thors rely principally on diagrams, pictures, figures and. above all, on a large

number of tables that provide quick and easy differential overviews of the

problems under discussion. The text includes tables on diverse neurological

signs and symptoms such as causes of excessive sweating, causes of low back

pain, commonly encountered tremors, causes of salivation dysfunction and

causes of gastrointestinal tract/intestinal motility dysfunction, just to mention

a few. Although not exhaustive, the text discusses most of the important

neurological disorders. The approach that this text takes is different from

most. As the editor states, "This volume is organized into sections based on

common areas of neurological complaint rather than on pathogenesis. The

aim is to assist physicians and other health care providers with a differential

diagnosis of neurological problems that might be encountered in an office or

hospital practice.” As stated, the book is not intended to be a textbook of

neurology and it does not emphasize therapy. Signs and Symptoms in Neu-

rology should be considered a very useful aid to general and family practitio-

ners who seek up-to-date neurological information. The text should also

provide a quick reference for medical students and housestaff in the early

stages of their training. The relative brevity and the numerous tables consti-

tute the unique features of this book.

PIERRE M. DREYFUS, MD
Professor of Neurology and Pediatrics

University of California, Davis,

School of Medicine
Sacramento. California

SOFT AND HARD TISSUE REPAIR—BIOLOGICAL AND CLINICAL AS-
PECTS—Volume 2 in Surgical Science Series— Edited by Thomas K Hunt,

MD, Department of Surgery, University of California, San Francisco, School of

Medicine; R. Bruce Heppenstall, MD, Department of Orthopaedic Surgery,

University of Pennsylvania School of Medicine, Philadelphia; Eli Pines, PhD,
and David T. Rovee, PhD, Wound Care Research, Johnson & Johnson Prod-

ucts, Inc, New Brunswick, New Jersey. Praeger, 521 Fifth Ave, New York, NY
10175, 1984. 595 pages, $49.95.

A group of outstanding international investigators met at a symposium in

May 1983 and shared expertise in topics related to cellular biology and

experimental and clinical aspects of soft and hard tissue repair. The textbook

blends the practical with the theoretical and emphasizes cell-to-cell messen-

gers. Emphasis has been placed on the possibility of altering cellular healing

mechanisms as they are more clearly understood.

The organization of the chapters into sections could be improved, because

they. are inconsistently arranged. Topics that are considered are numerous,

broad and in-depth and incorporate state-of-the-art knowledge of wound

healing at the cellular and subcellular levels. Because this is a composite of a

symposium, some chapters are presented in manuscript form, including con-

siderable experimental data and state-of-the-art methodology, and other

chapters are reviews and are more instructive in format. Many chapters

include abstracts, conclusions and summaries which facilitate their reading

and comprehension. Each chapter includes an extensive reference list. New
topics are included, including artificial skin, mediators of inflammation and

mechanisms of intercellular communication and its modulation. There is an

extensive index which facilitates the reader's journey through the book

.

This text is sophisticated and is not recommended for readers with only a

basic knowledge of physiology, chemistry, physics, immunology and pa-

thology. Background reading is mandatory in the area of cellular biology and

wound healing. It is a book recommended for advanced readers, including

medical specialists, clinical and research fellows and graduate students.

E. STAN LENNARD. MD. ScD

Associate Professor of Surgery
University of Washington School of Medicine

Seattle
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Clinical InvesTgui: t

The Prevalence of Cellular Immunity to

Coccidioidomycosis in a Highly Endemic Area
MARY JANE HICKS, MD; ROBERTA M. HAGAMAN, MS, and ROBERT A. BARBEE, MD, Tucson

Intradermal skin test reactivity to spherulin and coccidioidin and in vitro spherulin-induced lympho-

cyte transformation were used to assess cellular immunity in healthy subjects and patients with

acute, self-limited coccidioidomycosis (cocci). The objectives of this study were to evaluate the

relative sensitivities of the two assays in assessing cellular immunity to cocci, especially in

long-term residents of an endemic area (Tucson) and, based on data from both assays, determine

the prevalence of detectable cellular immunity to cocci in this highly endemic area. The lymphocyte

transformation assay appeared to be more sensitive than the skin test in assessing long-term

immune status, and the prevalence of detectable immunity to cocci in this highly endemic area was
only 75% in long-term residents. This is much lower than previous prevalence estimates (90%) in

other endemic areas. The absence of a demonstrable cell-mediated immunity may indicate either

no prior antigen exposure (infection) or previous remote exposure with a diminished immune
response (no reexposure to boost immunity). A possible explanation for the lower prevalence of

immunity to cocci in this endemic area may relate to the increased urbanization of the Southwest in

the past several years. Therefore, the clinical suspicion of acute cocci should not be restricted to

recent arrivals to endemic areas.

(Hicks MJ, Hagaman RM, Barbee RA: The prevalence of cellular immunity to coccidioidomycosis

in a highly endemic area [Clinical Investigation], West J Med 1 986 Apr; 1 44:425-428)

Coccidioidomycosis (cocci) is a fungal disease endemic in

the semiarid southwestern United States, Mexico and

South America. According to the initial epidemiologic

studies by Smith and co-workers, the rate of infection may be

90% in some areas.
1

2

The arm of the immune system most

important in host defense against this infection is the cell-me-

diated immune response. The standard method of assessing

the cellular immune status is the intradermal coccidioidin or

spherulin skin test. Earlier studies of skin-test reactivities

suggested that the skin test would become positive within

three days to three weeks after the onset of symptoms, and in

99% of patients would be positive by the third week. 3 The

coccidioidin skin test reagents in use today are ultimately

standardized to an initial "ancestral” reagent lot prepared in

Smith’s laboratory. 4 There is some evidence that the sensi-

tivity of the skin test has decreased over the past several

years.
4 - 5

Several previous reports have correlated in vivo and in

vitro cellular immune responses to various antigen prepara-

tions of Coccidioides immitis.
2 4 - 6~u These studies have com-

pared responses of antigen-induced lymphocyte blast trans-

formation (LT) measured by tritiated-thymidine uptake with

known skin test reactivity and clinical status. It has been

shown that persons with positive skin tests with or without

evidence (chest x-ray film) of self-limited, active disease have

greater in vitro responsiveness to mycelial or spherule-de-

rived antigens than healthy controls with negative skin tests

and patients with severe pulmonary or disseminated coc-

ci.
26 " 8

In fact, in limited studies, coccidioidal antigen-in-

duced LT has been shown to be a more sensitive indicator of

immune status to coccidioidomycosis than the corresponding

skin tests.
2 91112 Previous studies have also indicated that

spherulin induces greater in vitro LT reactivity than cocci-

dioidin antigen. 8 1112 This may relate to the fact that spher-

ulin is derived from the in vivo form of the organism, or to the

fact that different coccidioidin preparations vary in effective-

ness in inducing LT responses. 8

The purpose of the present study was to assess the immune

From the Department of Pathology (Dr Hicks), the Division of Computer Systems and Biostatistics (Ms Hagaman) and the Division of Respiratory Sciences (Dr Barbee),

University of Arizona College of Medicine. Tucson.

This research was sponsored in part by the Arizona Lung Association

.

Reprint requests to Mary Jane Hicks, MD, Department of Pathology, University of Arizona College of Medicine, 1501 N Campbell Ave. Tucson, AZ 35724.
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COCCIDIOIDOMYCOSIS

ABBREVIATIONS USED IN TEXT

cpm = counts per minute

LSM = lymphocyte-separating medium
LT = lymphocyte transformation

PHA = phytohemagglutinin

SPSS = Statistical Package for the Social Sciences

status to Coccidioides among residents of a highly endemic

area who had lived in the area from one month to more than 30

years. Intradermal skin test responses to coccidioidin and

spherulin were obtained and compared with spherulin-in-

duced LT in this population.

Spherulin-induced LT assays were also carried out in pa-

tients with recently diagnosed acute, self-limited coccidioido-

mycosis to evaluate the sensitivity of the assay. To assess

general immune competence, Candida- and phytohemaggluti-

nin-induced LT assays were done and total T lymphocytes

enumerated as well as intradermal skin testing with a panel of

recall antigens.

Spherulin-induced LT results in the cocci skin test-posi-

tive and skin test-negative healthy subjects were compared,

and length of residency in the endemic area (Tucson) was
correlated with immune status to coccidioidomycosis. A
greater-than-expected proportion (25%) of long-term resi-

dents ( 1 8 years or longer) of this endemic area was apparently

nonimmune—that is, had negative skin test and LT results.

Materials and Methods

Patient Selection and Skin Testing Protocol

Following informed consent, three groups of subjects

were recruited from among hospital personnel and patients of

the Arizona Health Sciences Center, Tucson:

• positive controls, which included healthy adults who
provided either documented evidence of prior reactivity to

coccidioidin ( 1 : 100) or who reacted positively (5 by 5 mm or

greater reactions) to this or spherulin (low dose) on initial

testing,

• negative controls, which included healthy adults who
had negative reactions to initial skin testing and

• patients with acute, self-limited disease, showing skin

test positivity, seroconversion and a mild acute course.

At the time of the initial skin tests and lymphocyte trans-

formation assays, age, sex, ethnic background and duration of

exposure to the endemic coccidioidomycotic area were ascer-

tained, and the date of documented skin test positivity for

controls whose prior skin test status was known. In the patient

group, time of onset of disease, clinical status, complement-

fixation titer and prior skin test status were recorded from

hospital records and updated at the time of each test proce-

dure.

Intradermal skin tests were applied and read by experi-

enced nurses. They included coccidioidin, 1:100 (Bioprod-

ucts Iatric Corporation, Tempe, Ariz); spherulin (low dose)

(Berkeley Biologicals, Berkeley, Calif); histoplasmin, 1 :100

(Parke Davis, Morris Plains, NJ); Candida , 1:1,000 (Hol-

lister Stier, Berkeley, Calif), and trichophyton. 1:1,000

(Hollister Stier). Immediately before skin testing, blood was
drawn for lymphocyte transformation studies. The investi-

gator doing the studies (M.J.H.) had no knowledge of the

clinical status of the subjects. All skin tests were read at 24 to

48 hours.

Lymphocyte Function Studies

Lymphocyte separation. Blood was collected in sodium

heparinized vacutainers. Lymphocytes were separated by

density gradient (specific gravity 1.077) centrifugation pro-

cedures as previously described.
1314

Briefly, blood was care-

fully layered over Ficoll-Hypaque or lymphocyte-separating

media (LSM; Litton Bionetics, Kensington, Md) and centri-

fuged at 22 °C for 20 minutes at 400 x g with the brake off.

After removing the plasma, the discrete band of cells at the

plasma Ficoll-Hypaque or LSM interface was aspirated with

a Pasteur pipette and transferred to another tube. The cell

suspension was then washed in a sixfold to eightfold volume

of phosphate buffered saline (400 x g centrifugation for 30

minutes) and diluted to the appropriate concentration for sub-

sequent testing in an RPMI 1640 medium containing 20%
plasma. All lymphocyte testing was initiated within a max-

imum of six hours of blood collection. Viability counts, done

by the trypan blue dye exclusion, ranged from 98% to 100%.

Mean lymphocyte recovery was 65 %

.

Lymphocyte transformation. The lymphocyte blast trans-

formation was carried out by a microculture technique. 15

Lymphocyte transformation was induced by preservative-free

spherulin (Berkeley Biologicals) and Candida antigens and

phytohemagglutinin (PHA) (Gibco, Grand Island, NY). A
1 :20 dilution of PHA was used. This dilution was determined

by dose-response curves to give maximum transformation

response. For PHA stimulation equal volumes (0.1 ml) of

lymphocytes (10
6 per ml in 20% plasma) and PHA were

added to microtiter wells in triplicate, including three control

wells containing only 0.1 ml of the lymphocyte suspension

andO. 1 ml of media.

Preservative-free spherulin antigen was titered to deter-

mine the dilution that gave the maximum lymphocyte trans-

formation response with cells from a healthy, spherulin skin-

test positive control using 20% autologous plasma. Spherulin

antigen was used in 10-, 20- and 30-/d volumes for titration

and testing to give a dose response curve. Each dose of an-

tigen was set up in triplicate. Lymphocytes (10
6 per ml) were

added in 0.2-ml volumes to each dose of spherulin antigen in

triplicate. Candida antigen was prepared and used as previ-

ously described. 16 Unstimulated cell controls were run to as-

sess spontaneous transformation.

The microtiter plates were incubated at 37 °C in a humidi-

fied incubator containing 5% carbon dioxide. On day 3,

PHA-stimulated cells were pulsed, and on day 5 antigen-

stimulated cells were pulsed with 50 /d ( 1 .0 ^Ci) of tritiated

thymidine (New England Nuclear, Boston). From 18 to 24

hours after pulsing, the cells were automatically harvested

onto glass fiber filters using the MASH II harvester (Microbi-

ological Associates, Los Angeles). The filters were dried

overnight at room temperature, punched out and placed into

vials containing 10 ml of scintillation fluid. The vials were

then counted in a scintillation counter. The result of each

antigen-induced blast transformation was expressed as the

mean of the triplicate counts per minute (cpm). The highest

mean value in response to the three different doses of antigen

was used in the analysis of the data. Several subjects were

studied repeatedly to ascertain the overall reproducibility of

the LT assay and. in all instances, repeat examination gave

similar results. Only the first test results on each subject were

used in the analyses of data.
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E rosettes. Total T cells were determined by the sponta-

neous sheep erythrocyte rosette method as previously de-

scribed.
14 17

Statistical methods. Due to the exponential nature of lym-

phocyte blast transformation, nonparametric analyses of the

data were done. The data were analyzed on a DEC-System 20

computer using SPSS (the Statistical Package for the Social

Sciences)
18 19 and a biomedical computer program. BMDP. 70

Descriptive statistics were obtained with SPSS frequencies

and BMDP2D. Subject groups were compared using the

Mann-Whitney test (SPSSX NPAR TESTS).

Results

The median values for each study group of the spherulin-,

PHA- and Candida -induced LT responses and percent of total

T cells can be seen in Tables 1 and 2. There was no significant

difference in PHA- and Candida-induced LT responses and

percent of total T lymphocytes among the various study

groups. The majority of subjects in each study group had a

reaction to the Candida skin test. The similarity of LT re-

sponses in each group to PHA and Candida indicates that all

subjects have the same potential for in vitro cellular immune

reactivity. The skin test-positive subjects and patients with

mild, acute cocci had similar (P > .05) spherulin-induced LT
results and significantly greater values than skin test-negative

subjects (P < .001 and .002, respectively).

Figure 1 shows the distribution of spherulin-induced cpm
in relation to length of residency in the endemic area. The
spherulin-induced LT assay discriminates between skin test-

positive and skin test-negative subjects at a cutoff level of

approximately 10,000 cpm (Figure 1). The cutoff level for

differentiating positive from negative LT results was deter-

mined by analyzing the distribution of the skin test-positive

subjects at the 95% level; for instance, 95% or more of skin

test-positive persons gave values at or above the cutoff value.

At the 10,000 cpm level, 18% (6/34) of the skin test-negative

subjects were in the positive range. Patients with mild, acute

disease uniformly had positive (10,000 cpm or more) LT
values ( 100% sensitivity).

We evaluated skin test status and spherulin-induced LT
results in relation to length of residency in this highly endemic

area for coccidioidomycosis as seen in Figure 1 . Overall there

is a positive correlation in the total (skin test-positive and skin

test-negative) study population between LT values and length

of residency in the endemic area (P < .001). For example,

most skin test-negative subjects have lived in the area for less

than ten years, whereas most skin test-positive subjects have

TABLE 1 —Median Counts Per Minute (cpm) of

Spherulin-induced Lymphocyte Transformation Assays

for Each Study Group

Subjects Control cpm (SE) Spherulin cpm (SE)

Healthy immune, n = 21*f . .. 926 ( 361) 32,644(11,006)

Healthy nonimmune, n = 34f . . 732 ( 209) 2,193(1,590)

Mild disease, n = 7 726(1,282) 23,755(3,282)

SE = standard error

'Spherulin or coccidioidin (or both) skin test-positive healthy controls,

fn = number of subjects tested.

tSpherulin and coccidioidin skin test-negative healthy controls.

TABLE 2 —Median Counts Per Minute (cpm) of Candida- and

Phytohemagglutinin (PHA)-lnduced Lymphocyte Transformation

and Percent T Lymphocytes in Each Study Group

Subjects

Candida

cpm (SE)

PHA
Cells (SE)

% T

Cells (SE)

Healthy immune* . . . 987 (1,061) 82,372 (34,469) 76 (1%)
(n = 1 8) (n = 19) (n = 18)

Healthy nonimmunef 1,355 ( 338) 103,676 (25,318) 78 (2%)
(n = 33) (n = 32) (n = 34)

Mild disease 1,689 ( 319) 95,374 ( 6,272) 76 (4%)

SE = standard error

(n = 7) (n = 7) (n = 5)

'Spherulin or coccidioidin (or both) skin test-positive healthy controls.

tSpherulin and coccidioidin skin test-negative healthy controls.

Figure 1 .—Distribution of the results of

the spherulin-induced lymphocyte
transformation assay in skin test-posi-

tive and skin test-negative control sub-

jects relative to their length of residency

in an area highly endemic for coccidioi-

domycosis.
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lived in the area for greater than ten years. A pertinent obser-

vation. however, concerns the six skin test-negative subjects

who have LT results in the positive range (more than 10,000

cpm); all of these skin test-negative subjects have lived in the

endemic area for 8 to 34 years. These data suggest that the

skin test may have waned and become negative while the LT

response remained positive.

It is also apparent that a significant proportion (19%

[5/26J ) of the subjects with both a negative ST and a negative

(less than 10,000 cpm) in vitro LT response have lived in a

highly endemic area continuously for approximately 18 years

or longer. Alternatively, of the total number of control sub-

jects who have lived in a highly endemic area for 18 years or

more, 25% (5/20) are apparently nonimmune—that is, these

subjects are ST and LT negative.

Discussion

The present study, utilizing specific spherulin LT reac-

tivity in addition to skin test responses, provides evidence that

not only is the prevalence of Coccidioides immune respon-

siveness lower than has been reported, but also it is underesti-

mated when assessed by skin test status alone. Traditionally,

the assessment of cell-mediated immune response to myco-

bacterial and fungal antigens has centered on delayed skin test

responses to injected antigen. In addition to the methodologic

problems involved in the skin test procedure and reaction size

measurements, both the sensitivity and specificity of the an-

tigen itself may influence skin test reactivity. Smith’s original

epidemiologic studies
3 suggested a 99% response rate to coc-

cidioidin among infected persons. Subsequent reports have

indicated that the rate of skin test conversion has decreased

and may be as low as 65 % .

5 Thus, it is possible that as many
as 35 % of persons in a highly endemic cocci environment may
register false-negative skin test reactions.

In addition, anecdotal clinical data wherein lifelong resi-

dents of cocci-endemic areas acquire acute Coccidioides in-

fections raise questions concerning the possible waning of

immune responsiveness over time . A similar phenomenon has

been described with histoplasmosis, where reinfection of dis-

ease is a recognized clinical entity.

From the data correlating length of residency in the en-

demic area to skin test status and LT results, it would appear

that skin test reactivity may diminish and become negative

after many years in an endemic area, whereas LT reactivity

remains positive. Skin test reactivity is considered long-lived,

but there has been previously reported evidence that cocci-

dioidal skin test reactivity does wane despite continuing resi-

dence in an endemic area.
4 Therefore, the subjects with

negative skin tests and positive LT responses may actually be

immune persons whose skin test reactivity has waned over the

years—that is, they have false-negative skin test results. The

LT assay has been shown to be more sensitive than the skin

test as a measure of cellular immunity with other antigen test

systems also.
21 Because of the increased sensitivity of the LT

assay compared with the skin test in assessing long-term im-

mune status, epidemiologic studies of immune status using

only skin testing may underestimate the prevalence of immu-

nity to an infectious agent.

Although there is an overall positive correlation between

length of residency in this cocci-endemic area and spherul in-

induced LT values, there is a significant proportion (25%

[5/20]) of long-term residents (18 years or longer) who ap-

pear to lack a cell-mediated immune response to cocci. There-

fore, the prevalence of detectable immunity to cocci in

long-term residents in this study is only 75%. This is much
lower than the previously estimated prevalence figure of90%
in other endemic areas.

1 - 2 4 The absence of a demonstrable in

vivo or in vitro cell-mediated immune response may indicate

no prior antigen exposure—that is, no prior infection—or a

previous remote exposure with a diminished immune re-

sponse, possibly resulting in susceptibility to a second infec-

tion after many years in an endemic area. Although

prevalence studies had not been done in this exact area before,

there might be similar changes in prevalence of immunity to

cocci in other endemic areas that have experienced similar

environmental influences. For example, this decreasing prev-

alence may relate to the increasing urbanization that has been

occurring in the entire Southwest for the past several years.

Less exposure to dust could result in both fewer initial infec-

tions and fewer reexposures to maintain immunity. These data

have important clinical implications because they indicate

that many long-term residents of this endemic area may still

be susceptible to C inimitis. Therefore, the clinical suspicion

of acute coccidioidomycosis should not be restricted to rela-

tively recent arrivals to endemic areas.
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Clinical Medicine

Apnea of Infancy—A Clinical Problem
NORA DAVIS, MD, and LEE BOSSUNG SWEENEY, RN, Seattle

Of 569 infants referred to the Children ’s Orthopedic Hospital and Medical Center Apnea Program
(Seattle) for evaluation between 1978 and 1983, a total of 232 were discharged with cardiopulmo-

nary monitors. Of these, 164 (71%) were at 38 weeks’ gestation or more (term). In all, 203 (88%)
presented with an episode in which vigorous stimulation or resuscitation was used to terminate the

event. The mean age of the infants at first episode was 43 days. In 226 (97%) of the infants there

was resolution of apnea symptoms by 1 year of age. During this interval, five infants died. Those

infants who presented with severe episodes continued to have severe episodes at home and had a

longermean duration of monitoring than those presenting with milder symptoms.

(Davis N, Sweeney LB: Apnea of infancy—A clinical problem. West J Med 1986 Apr; 144:429-432)

Presentation of an infant with a “life-threatening apneic

event” continues to pose a therapeutic dilemma to the

medical community. Anxious parents have found their

sleeping infant cyanotic, limp and in need of vigorous stimu-

lation or resuscitation to be revived. Although some infant

apnea has a treatable cause, safety and management of those

whose apnea persists remain controversial at best. Moreover,

the cause remains elusive and the possible relationship to the

sudden infant death syndrome ambiguous. Given the ill-de-

fined nature of apnea, we sought to investigate the characteris-

tics of the population referred to Children’s Orthopedic Hos-

pital and Medical Center, Seattle.

Children’s Orthopedic Hospital and Medical Center is a

200-bed tertiary pediatric medical center that services Wash-

ington, Alaska, Montana and Idaho. Most of the referrals to

our program, however, arise from the greater Seattle and

Puget Sound basin. During the years 1978 to 1983, our pro-

gram evaluated 569 infants with symptomatic apnea, siblings

of victims of the sudden infant death syndrome or siblings of

children with apnea. After admission to the facility, a com-

plete history, physical and neurodevelopmental examination

was completed. Laboratory investigations included chest

x-ray film, electrolytes, blood gases, serum calcium and glu-

cose levels, spinal tap, blood cultures and viral cultures when
appropriate. Other specialized studies included a three-

channel sleep recording and often a multichannel polysomno-

gram (electroencephalogram, electromyogram, electrooculo-

gram, electrocardiogram, esophageal manometry respiratory

channels, oximetry and capnography).

Following testing, those children whose apnea resolved

with treatment of their underlying cause, such as sepsis, were

excluded from the study. Infants with bronchopulmonary dys-

plasia, tracheostomies, central nervous system anomalies and

maxillofacial defects were also excluded from this data base.

The remaining 232 infants (40%) were monitored. Infants

included in the monitored group were those who had at least

one episode of cyanosis, limpness and apnea requiring vig-

orous stimulation or resuscitation to restore normal breathing

and in whom no treatable cause could be found. Also included

in the monitored population were infants who had clinically

less severe apneic episodes but whose studies showed apnea

with associated bradycardia, oxygen desaturation or both.

Infants who had a sibling or first cousin with apnea and

who were asymptomatic at the time of referral were moni-

tored only if their polysomnograms showed prolonged apnea

(20 seconds), bradycardia or oxygen desaturation. Only one

infant, having no evidence of apnea, was monitored because

of parental anxiety. She was a twin of an infant with sudden

infant death syndrome.

These criteria for monitoring were not changed during the

study period and, with the one exception noted above, were

uniformly applied.

Results

The chronological age at presentation is presented in

Figure 1 ,
with the mean age 43 days and median age 20 days.

The degree of severity of the presenting episode was also

recorded. Of 232 infants, 203 (88%) infants’ first episodes

required vigorous stimulation or cardiopulmonary resuscita-

tion, 8 (3.4%) required little or no intervention and 21 (9%)
had no first episodes.

Within the total population mentioned, 164 (71 %) were at

38 weeks’ gestation or more. Premature infants made up 29%
of our population. Figure 2 shows the distribution of birth

From the Department of Pediatrics, University of Washington School of Medicine (Dr Davis), and the Apnea Program, Children’s Orthopedic Hospital and Medical Center (Dr
Davis and Ms Sweeney), Seattle.

Reprint requests to Nora Davis. MD, Director of Apnea Program, Children's Orthopedic Hospital and Medical Center, 4800 Sandpoint Way NE, PO Box C-5371, Seattle, WA
98105.
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weight among these infants. Half were between 3,001 and

4,000 grams, while 9% weighed 1 ,500 grams or less. Of the

infants, 56% were male, 44% female and 91% were white,

TABLE 1 —Onset Severity Versus Degree of Worst Subsequent

Episode in 232 Infants With Apnea

Worst Subsequent Episode

Onset Severity' 0 12 3 Died

0, N = 21f 12 3 4 2 1

1, N = 8 2 2 4 0 0

2, N = 98 22 36 30 10 0

3, N = 105f 23 28 24 30 4

‘0 = no episode. 1 = no intervention or mild stimulation, 2 = vigorous stimulation. 3 =
cardiopulmonary resuscitation required,

flncluding the infants who died.

Percent

Figure 1 .—Age at first observed apneic episode in postnatal days.

Number of Cases

2,000 2,500 3,000 3,500 4,000

Grams

Figure 2.— Birth weight (in grams) of monitored infants (N = 227).

which is consistent with the ethnic distribution of the region.

The socioeconomic status was determined by the parents'

medical coverage. In all, 139 (60%) had private insurance,

65 (28%) were on medicaid and another 16 (7.5%) had Crip-

pled Children’s funding, leaving only 12 (5%) with no form of

assistance. This distribution is representative of the patient

population at Children’s Orthopedic Hospital. Figure 3 dem-

onstrates the range of maternal age for 214 of the infants.

Most of our mothers were between 20 and 29 years of age,

with a mean of 25. 3 years.

Follow-up

Severity of Episodes

As Table 1 shows, 65% of the infants who presented with

a zero-degree or first-degree episode at onset continued to

have only mild episodes. Of the 203 infants who presented

with a severe episode (second and third degrees), 46% had

subsequent severe episodes.

There were five deaths during the study period. Three of

the infants were on their monitors at the time of death and all

three monitors were functioning properly. The remaining two

infants were not on their monitors the night they died. Four of

the five deaths that occurred during this time were also in the

most severe category (third degree) at onset. The fifth infant

was a 34-week gestation baby who had no clinical episodes

before being transferred to our care at 8 days of age . All of the

infants who died had obstructive apneic episodes documented

during polysomnograms. Factors different from the popula-

tion bases in these five infants who died included a male-fe-

male predominance (4:1), family income (four out of five on

medicaid), ethnic background (two minority, three white)

and severity of episodes at home (one or more successful

resuscitations before death). Of the three infants who had

special neuropathological studies completed, all had brain-

stem, mid-brain or cranial nerve nuclear gliosis. Three fami-

Number of Cases

100

90

80

70

60

50

40

30

20

10

n
In. || " 1

'
' *

<19 20-24 25-29 30-34 >35

Years

Figure 3.— Maternal age distribution of those infants monitored

(N = 214).
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lies also had a positive history of the sudden infant death

syndrome in first-degree relatives.

Duration of Episodes

The median age of the last episode in the total population

studied as reported by the parents was 90 days (see Figure 4).

This included mild episodes as well as more severe episodes.

Infants with parental-reported episodes beyond 1 year of age

are represented by the broken line. Those infants whose pre-

senting episode was mild (first degree) had a mean duration of

episodes of 29 days, those with second degree, 78.45 days,

and those with third degree had episodes lasting an average of

1 18 days.

Discussion

It has been difficult for clinicians, when presented with an

infant with idiopathic apnea, to predict the prognosis for

recurrent apneic events or, indeed, for survival. Thus, it has

been necessary to make this prediction based on outcomes

reported from other investigators. In a study reported by Ar-

iagno and co-workers, 1
in 5 1 % of infants referred to Stanford

for a clinical apnea “event, ” no explanation for their episodes

could be found. They were considered to be “at risk" for

further episodes and possibly at greater risk for dying than

normal infants.

For our population of referred infants, in 41 % either no

explanation for their episodes was found or they had persis-

tent apneic episodes despite treatment of other problems such

as gastroesophageal reflux, infections or seizures. These in-

fants were subsequently monitored and followed.

In our population of infants followed on monitors, 71 %
were full term (38 weeks or more). These figures are compat-

ible with the Stanford study.
1 The mean age at presentation

was 43 days in our patients. This compares with a mean of 8.3

weeks reported by Kelly and associates,
2 7.7 weeks reported

by Ariagno and colleagues' and varies from a mean of 2.9

months reported by Kraus and co-workers. 3

Our observation of the number of infants having recurrent

episodes confirms earlier reports,
1 2 4

in that 88% of our in-

fants had one or more apneic events reported after the initial

evaluation. Others have reported recurrence rates as low as

43 % 4 and as high as 83 %

.

1

All scoring of recurrent episodes was based primarily on a

parent or caretaker reporting . Parents were instructed to ob-

serve color and respirations before intervening. If mothers

observed no color change, they were instructed to wait up to

ten seconds before stimulating the infant. All parents were

instructed to use mild to vigorous stimulation before at-

tempting resuscitation in the presence of color change.

Of the infants receiving resuscitation, many of these epi-

sodes were corroborated by medical personnel in the hospital

or by the emergency response team (Medic One). “Need for

resuscitation” in many instances was suggested by the pres-

ence of hypoxia, hypercarbia or metabolic acidosis after the

episode(s). If only “one or two breaths” were given to the

infant and vigorous stimulation had not been given first, these

cases were scored as vigorous stimulation. By this method we
attempted to score resuscitations as accurately as possible. In

a similar manner, we attempted to separate false alarms from

episodes requiring little or no intervention. If parents reported

alarms lasting four or five seconds and the infant was ob-

served to be breathing and of normal color when parents

arrived, then these events were discounted as probable false

alarms. Despite this method of trying to assess the episodes

and the need for intervention as accurately as possible, there

are no doubt some cases where overreporting of severity or

number of episodes occurred.

In all, 45% of our monitored infants had subsequent epi-

sodes requiring vigorous stimulation or resuscitation, and

12% of the infants had no reported episodes after their initial

evaluation.

Of our infants, the median age at the last episode reported

was 90 days. We were unable to calculate the mean age be-

cause six children (2.6%) had persistent apnea after 12

Cumulative Percent

Figure 4.

—

Postnatal age distribution

of monitored infants at last episode.
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months of age and were still having episodes at the comple-

tion of the reporting year. A total of 206 (89%) infants had

completed monitoring by eight months of age.

The duration from the first to the last episode was shortest

for those infants presenting with mild episodes, longest for

those having had one or more resuscitations and intermediate

for those in between. To our knowledge, this pattern has not

been reported previously and warrants further investigation.

Because there was a variable amount of time between the

date of the last episode and discontinuing of monitor use, we
used age at last recorded episode to more accurately describe

the period of risk. All infants were monitored for at least two

months after their last episode

.

Subsequent deaths of a few infants with idiopathic apnea

have been reported in both monitored 2 and unmonitored popu-

lations.
3 4-7

In the absence of a controlled study, both the true magni-

tude of risk and the possible influence of monitoring on this

risk is unknown. During the period of this study, five infants

died. Maternal age, birth weight and gestational ages of the

infants who died did not differ from the population as a

whole. Male sex, lower socioeconomic class and ethnicity

were different from the total population of infants monitored.

Three infants who died were symptomatic siblings of families

who had previously lost an infant to the sudden infant death

syndrome. The reported mortality of such siblings who are

symptomatic can be as high as 10% (D. H. Kelly, MD, oral

communication, January 1985). Reported mortality rates for

monitored infants varies from 0.8% 1 to6.6%. 2 Our mortal ity

rate of 2. 1 % lies between these extremes.

Summary

From our experience, we conclude that infants referred for

apparently life-threatening episodes of apnea are at signifi-

cant risk of further episodes and perhaps even sudden death.

We recommend admission to hospital for an objective evalua-

tion with monitoring and careful clinical follow-up for those

infants in whom medical treatment fails to terminate episodes.

Further follow-up studies are necessary to evaluate the possi-

bility of long-term morbidity in those infants who have had

recurrent apneic episodes.
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The Spectrum of Pituitary Adenoma Hemorrhage
DENNIS D. HICKSTEIN, MD, Seattle; WILLIAM F. CHANDLER, MD, and

JOHN C. MARSHALL, MD, PhD, Ann Arbor
,
Michigan

In 34 cases of pituitary adenoma hemorrhage at one institution, the clinical manifestations of

adenoma hemorrhage depended upon the size of the adenoma, the presence of suprasellar exten-

sion, the amount of hemorrhage and the extent of pituitary glandular destruction. Recognition of the

spectrum of acute, subacute and chronic pituitary adenoma hemorrhage should expedite diag-

nosis and treatment.

(Hickstein DD, Chandler WF, Marshall JC: The spectrum of pituitary adenoma hemorrhage. West
J Med 1 986 Apr; 1 44:433-436)

Despite previous studies emphasizing the vascularity of

pituitary adenomas, vascular events in pituitary ade-

nomas are not commonly recognized in clinical practice. The

classic form of pituitary adenoma hemorrhage, “pituitary

apoplexy,” features dramatic clinical symptoms with the

sudden onset of severe headache, visual loss and, frequently,

altered consciousness. 1 2 Rapid evacuation of the hemor-

rhagic pituitary adenoma may reverse the visual loss and pre-

serve life. As a result, pituitary apoplexy is recognized as an

acute neuroendocrine emergency.

That lesser degrees of pituitary adenoma hemorrhage can

lead to clinical deterioration has not been widely appreciated.

In this report we describe hemorrhage and hemorrhagic ne-

crosis in 22% of pituitary adenomas removed at one hospital

over an 11-year period. Comparison of the operative and

pathologic reports with the clinical symptoms enabled us to

delineate a spectrum of acute, subacute and chronic pituitary

adenoma hemorrhage.

Patients and Methods

We did a retrospective analysis of 154 patients who under-

went hypophysectomy for removal of a pituitary adenoma at

the University of Michigan Hospital between January 1,

1970, and December 31, 1980. Review of the operative re-

ports and pathologic specimens documented hemorrhage or

hemorrhagic necrosis within the adenoma. The clinical pre-

sentation and radiographic findings were obtained from a de-

tailed chart review.

Results

Clinical Features

The 34 patients with pituitary adenoma hemorrhage were

separated into three groups based on the presentation and

duration of symptoms (Table 1 ). Ten patients presented with

symptoms of acute pituitary adenoma hemorrhage consistent

with classic pituitary apoplexy. This diagnosis required the

acute onset of severe headache, visual loss, cranial nerve

palsies or altered consciousness; radiographic documentation

of an intrasellar or suprasellar mass, and demonstration of

hemorrhage or hemorrhagic necrosis of a pituitary adenoma

on pathologic examination. 3

Patients with acute symptoms of pituitary adenoma hem-

orrhage were seriously ill. Nine had the sudden onset of se-

vere headache, which prompted medical consultation within

hours of its onset. In seven of the eight patients who had visual

loss, a hemianopia was present. In addition, seven patients

had a temperature greater than 38.5°C (101.3° F) ,
six were

confused and cranial nerve palsies developed in three. The

only patient in the acute group without headache and visual

loss presented with hypotension and syncope from adrenal

insufficiency due to the loss of adrenocorticotropic hormone

following hemorrhage into a pituitary adenoma.

In all, 24 patients with pituitary adenoma hemorrhage

presented with less acute symptoms. Five patients presented

on seven occasions with headache and visual loss evolving

over two weeks to four months. On each occasion a hemor-

rhagic pituitary adenoma was removed at operation. These

patients did not manifest the fever or altered mental state seen

with acute pituitary adenoma hemorrhage, nor was distur-

bance of endocrine function a characteristic feature of this

group.

A total of 19 persons with pathologic evidence of pituitary

adenoma hemorrhage or necrosis presented with symptoms

primarily related to an endocrine disorder, usually galactor-

rhea-amenorrhea. Although these patients had had symptoms

for greater than four months, many reported exacerbations of

symptoms within this time.
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Pituitary adenoma hemorrhage developed against a back-

ground of prior radiation therapy in persons with both sub-

acute and chronic symptoms (Table 1). Notably, none of the

ten patients with acute onset of symptoms had received prior

radiation therapy to the pituitary.

Roentgenographic Studies

Enlargement of the sella turcica on lateral skull x-ray film

was present in all of the patients with acute and subacute

TABLE 1 —Features of Patients With Pituitary Adenoma
Hemorrhage

Patient Characteristic Acute Subacute Chronic

Patients, No . 10 5 19

Episodes, No . 10 7 19

Age, years (mean) . 39.7 49.4 37.6

(range) . 28-74 39-64 20-58

Sex (female/male) . 5/5 3/2 14/5

Presenting symptoms

Headache and/or visual loss . . . . 9/10 717 6/19

Endocrine disorder . 1/10 0 13/19

Duration of symptoms

Less than 48 hours 8/10 0 0

48 hours to 2 weeks . 2/10 0 0

2 weeks to 16 weeks . 0 7/7 0

More than 16 weeks . 0 0 19/19

Enlarged sella turcica on skull film . 10/10 7/7 17/19

Suprasellar extension of adenoma . . 9/10 6/7 9/19

Previous radiation therapy . 0/10 2/5 3/19

Pathologic specimen

Hemorrhage ( > 5ml) . 1/10 7/7 0

Hemorrhagic necrosis . 10/10 7/7 19/19

Figure 1.—Computed tomographic scan of the head (without con-

trast) done within hours of the onset of symptoms in a patient with an

acute presentation of pituitary adenoma hemorrhage. This scan
shows a high-density mass in the suprasellar region from hemorrhage
into the adenoma (arrow).

symptoms and in nearly 90% of those with chronic symptoms
(Table 1). The abnormalities on the skull film frequently led to

further diagnostic studies to evaluate the pituitary fossa.

Computed tomography (CT) of the head showed a supra-

sellar mass in all five patients in the acute group in whom it

was done. Hemorrhage or necrosis of the mass was described

in four of the five scans. Only one patient in the subacute

group had a CT scan. The study showed hemorrhage and

necrosis of a suprasellar mass. Four patients in the chronic

group had CT scans. A suprasellar mass was present in three

patients, one of which contained radiographic evidence of

hemorrhage. The CT scan in the fourth person showed an

empty sella. Two CT scans illustrate the differences in the

appearance of pituitary adenoma hemorrhage depending on

timing of the CT scan and extent of the hemorrhage (Figures 1

and 2).

Because many of the patients were evaluated before the

time when CT scans of the head were available, pneumoen-

cephalography played an important role in showing supra-

sellar extension of pituitary adenomas. Adenomas with supra-

sellar extension accounted for 85% to 90% of those in the

acute and subacute groups, whereas only 50% of the ade-

nomas in the chronic group extended above the sella (Table 1).

Endocrine Function and Pathology

The effect of adenoma hemorrhage on endocrine function

varied, depending on the duration of symptoms and the extent

of glandular destruction. In the patients with acute onset of

symptoms, three presented with evidence of endocrine-active

(secretory) adenomas. The remaining persons in this group

had endocrine-inactive (nonsec retory) adenomas. All ade-

nomas were nonsecretory in the subacute group. In contrast,

Figure 2.—A computed tomographic scan of the head done several

days after the onset of symptoms of pituitary adenoma hemorrhage. A
contrast-enhancing rim around a central, low-density, hemorrhagic-

necrotic area is seen (arrow).
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two thirds of the adenomas remained secretory in the group

with chronic symptoms.

Extensive hemorrhage and necrotic debris permeated the

adenomas from persons in all three groups (Figure 3). This

extensive destruction of glandular tissue precluded accurate

pathologic classification of adenoma type in most instances.

Management

All patients in this study underwent transsphenoidal or

subfrontal removal of a pituitary adenoma. Nine of the ten

patients in the acute group were treated with corticosteroids,

including both patients with known adrenal insufficiency.

Three of the four patients with hypothyroidism in this group

received thyroid hormone replacement before their opera-

tion. There were no deaths and only one of the ten patients had

a residual visual field defect.

In the group with subacute symptoms, all patients were

treated with corticosteroids, and the two patients with hypo-

thyroidism received thyroid hormone replacement before

their operation. There was one death in this group from ob-

structive hydrocephalus due to recurrent pituitary adenoma.

In the group with chronic duration of symptoms, seven

patients received corticosteroids before the operation. Five

were placed empirically on corticosteroid therapy and two

had adrenal hypofunction documented preoperatively. All but

one of the patients with hypothyroidism received replacement

therapy. There were no deaths and no persons with residual

visual field defects in this group.

Discussion

This study showed a 22% incidence of hemorrhage and

hemorrhagic necrosis in surgically removed pituitary ade-

nomas. Patients with acute symptoms of pituitary adenoma

hemorrhage presented within 48 hours of the onset of severe

headache and visual loss. Those with subacute symptoms of

adenoma hemorrhage presented with headache and visual loss

evolving over a two-week to four-month period of time. In

contrast, most patients with chronic adenoma hemorrhage

appeared because of gradually progressive symptoms (greater

than four months) of an underlying pituitary endocrine dis-

order.

Only two persons had adenomas that did not produce en-

largement of the sella turcica on lateral skull roentgenograms.

In six previous studies of acute pituitary adenoma hemor-

rhage, 52 of 54 patients had an abnormal sella turcica on

lateral skull films.
2 4-8 Enlargement of the sella turcica did not

provide any evidence of hemorrhagic or necrotic changes

within the adenoma.

The clinical manifestations of pituitary adenoma hemor-

rhage depended on the size of the adenoma, the presence of

suprasellar extension, the amount of hemorrhage and the ex-

tent of pituitary glandular destruction. These factors not only

determined the clinical presentation, but they also influenced

diagnostic studies and management.

The presence of suprasellar extension of a pituitary ade-

noma directly influenced the clinical presentation. When
hemorrhage developed in an adenoma with suprasellar exten-

sion, headache and visual loss frequently occurred. These

were the presenting complaints in all but one of the persons in

the acute and subacute groups and nearly 90% had suprasellar

extension of the adenoma. In contrast, only half of those with

chronic symptoms had suprasellar extension of an adenoma.

Headache and visual loss, present in a third of the persons in

this group, were confined to those with suprasellar extension.

The preponderance of adenomas with suprasellar exten-

sion in the acute and subacute groups shows the efficacy of

computed tomography of the head in these patients. CT scan

not only showed the suprasellar mass, it also detected hemor-

rhage or necrosis within the mass. To detect hemorrhage, the

scan had to be done within hours of the acute event. 9
If several

days or weeks elapsed before the CT scan was done, pituitary

hemorrhage and necrosis appeared as areas of low density in

the region of the pituitary on a noninfusion scan. Contrast

injection then resulted in a ring-like enhancement around this

central core of low density

.

10

There was a wide range in the duration of symptoms be-

Figure 3.—Pituitary adenoma perme-

ated by hemorrhage in a patient with

acute pituitary adenoma hemorrhage
(hematoxylin and eosin, magnification

x 10).
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fore presentation in all three groups. This suggested that su-

prasellar extension, although influencing the type of symp-

toms, was not the only factor responsible. The extent of

adenoma hemorrhage most likely determined the tempo of

symptoms.

Endocrine data from the three groups with pituitary ade-

noma hemorrhage in this study are notable for the persistence

of selected hypersecretion by a hemorrhagic-necrotic ade-

noma. The elevations of growth hormone and prolactin levels

in the acute and chronic groups may have resulted from re-

lease of hormone by the damaged gland. Evidence of multi-

glandular deficiency was' common to all three groups.

Whether the evidence of glandular hypofunction was due to

the adenoma compressing parent cell types or due to hemor-

rhagic destruction of the parent cells is not known.

In a recent and comprehensive review of the literature on

endocrine function after pituitary apoplexy, Veldhuis and

Hammond described “pleuritrophic” anterior pituitary dys-

functions, in contrast to more selective trophic lesions.
11

Growth hormone was the most frequently encountered defi-

ciency, occurring in 88% of patients. Diminished cortisol

secretion occurred in 66% and reduced thyroid hormone se-

cretion was found in 42 % of patients. Hypothalamic dysfunc-

tion was present in four of their patients in whom extensive

testing was done. This might reflect disruption of the hypo-

thalamic-portal delivery of releasing factors rather than hypo-

thalamic damage itself.

The type of pituitary adenoma prone to undergo hemor-

rhagic transformation remains controversial. When the topic

was reviewed by Wright, he concluded that the occurrence of

apoplexy was not increased in one particular adenoma type.
12

Others have concluded that hemorrhage occurs with a higher

frequency in eosinophilic adenomas. 13 Frequently the exten-

sive hemorrhage and destruction present ir. this condition

precludes accurate histologic determination ofadenoma type.

Management of pituitary adenoma hemorrhage usually de-

pends on the type of symptoms, as well as their rate of pro-

gression. Initially, known or suspected hormone deficiencies

are corrected. Progression of neurologic symptoms, espe-

cially visual loss, remains the major indication for emergent

surgical evacuation of a hemorrhagic pituitary adenoma.

Since this study required operative intervention for histologic

confirmation of the diagnosis, it does not address the relative

merits of medical versus surgical treatment of adenoma hem-

orrhage in situations where visual fields remain intact.

Search for a cogent explanation for pituitary adenoma
hemorrhage has produced several theories. Initially it was

suggested that rapid adenoma growth led to infarction due to

inadequacy of the blood supply relative to tumor size.
13 This

appeared unlikely because adenomas exhibiting hemorrhagic

changes were slow growing and showed an absence of unmis-

takable anaplasia histologically. In addition, hemorrhage and

infarction occurred in some small adenomas, which argued

against the vascular mismatch theory. Adenoma size played a

dominant role in later explanations. Dawson proposed that

lateral growth of the adenoma gradually occluded the cav-

ernous sinus, raising the venous pressure in the pituitary and

leading to hemorrhage. 2 Rovit and Fein suggested that tumor

expansion in the sella turcica led to compression of the blood

supply to the pituitary at the notch of the diaphragma sellae,

producing relative ischemia in the anterior lobe of the pitu-

itary.
7 Although these etiologies may be important in large

tumors, they do not explain the occurrence of hemorrhage and

infarction in many of the relatively small adenomas in the

group with chronic symptoms. A more likely explanation for

the development of adenoma hemorrhage has been advanced

by Muller and Pia.
14 They believed that adenomatous blood

vessels simply were more vulnerable to hemorrhage. Degen-

erative change in pituitary adenomas with hemorrhage, ne-

crosis and cyst formation is postulated to develop from mul-

tiple, discrete episodes of pituitary hemorrhage. 15

While it is recognized that acute hemorrhage into a pitu-

itary adenoma with suprasellar extension produces dramatic

symptoms, it is not well recognized that lesser degrees of

hemorrhage in similar or smaller sized adenomas produce less

dramatic symptoms, which evolve over a period of weeks to

months. Recognition of this propensity of pituitary adenomas

to undergo hemorrhagic transformation may expedite the di-

agnosis in persons presenting with headache and visual loss,

and it may explain a sudden neuroendocrine deterioration in a

patient with a known pituitary adenoma.

These data provide clinical support for the observation

expressed by Jefferson more than 40 years ago: “So vascular

are many adenomas that the wonder is that hemorrhages are

not more common 1

REFERENCES

I Jefferson G: Extrasellar extensions of pituitary adenomas (President's address

insert). Proc R Soc Med 1940; 33:433-458

2. Dawson BH, Kothandaram P: Acute massive infarction of pituitary adenomas: A
study of five patients. J Neurosurg 1972; 37:275-279

3. Weisberg LA: Pituitary apoplexy: Association of degenerative change in pitu-

itary adenoma with radiotherapy and detection by cerebral computed tomography. Am J

Med 1977;63:108-1 15

4 Conomy JP. Ferguson JH. Brodkey JS, et al: Spontaneous infarction in pituitary

tumors: Neurologic and therapeutic aspects. Neurology (Minneap) 1975; 25:580-587

5. David NJ, Glaser JS. Gargano FP: Pituitary apoplexy in clinical perspective. In

Glaser JS, Smith JL (Eds): Neuro-ophthalmology: Symposium of the University of

Miami and theBascom Palmer Eye Institute. St. Louis, Mosby. 1975, pp 140-165

6. McDonald TS, Tolis G, McGarry EE: Twenty-two cases of pituitary apoplexy.

Ann RColl PhysSurgCan 1975; 8:9

7. Rovit RL, Fein JM: Pituitary apoplexy: A review and reappraisal. J Neurosurg
1972;37:280-288

8. Sachdev Y. Evered DC. Hall R: Spontaneous pituitary necrosis. Br Med J 1976;

1:942

9. Post MJD. David NJ. Glaser JS, et al: Pituitary apoplexy: Diagnosis by com-
puted tomography. Radiology 1980; 134:665-670

10. Fitz-Patrick D. Tollis G. McGarry EE. et al: Pituitary apoplexy—The impor-
tance of skull roentgenograms and computerized tomography in diagnosis. JAMA
1980:244:59-61

1 1 . Veldhuis JD, Hammond JM: Endocrine function after spontaneous infarction of

the human pituitary : Report, review, reappraisal. Endocr Reviews 1980; 1 : 100-107

12. Wright RL, Ojemann RG. Drew JH: Hemorrhage into pituitary adenomata:
Report of two cases with spontaneous recovery. Arch Neurol 1965; 12:326-331

13. Brougham M, Heusner AP. Adams RD: Acute degenerative changes in ade-

nomas of the pituitary body with special reference to pituitary apoplexy. J Neurosurg
1950;7:421-439

14. Muller W, Pia HW: Zur Klinik und Atiologie der Massenblutungen in Hypo-
physendadenome. Dtsch A Nervenheilk 1953; 170:326-336

15. Grant FC: The surgical treatment of pituitary adenomas. JAMA 1939;
I 13:1279-1282

436 THE WESTERN JOURNAL OF MEDICINE



Clinical Medicine

The Empty Gallbladder Syndrome—Results of

Operation for Noncalculous Biliary Disorders
LTC VICTOR A. FERRARIS, MC, USA, San Francisco

Based on results of long-term follow-up and pathophysiologic considerations in 38 consecutive

patients, it was possible to speculate on the frequencies of the various causes of the empty

gallbladder syndrome. In approximate percentages, these are as follows: bile stasis causing

chronic acalculous cholecystitis, 47%; physiologic dysfunction of the gallbladder, 24%; psycho-

genic illness, 16%; sphincter of Oddi dysfunction, 13%; ulcerative colitis, 3%. Because as many as

30% to 35% of these patients will not benefit from cholecystectomy, I feel that it should be

undertaken with caution in cases of this syndrome.

(Ferraris VA: The empty gallbladder syndrome—Results of operation for noncalculous biliary

disorders. West J Med 1 986 Apr; 1 44:437-440)

The symptom complex of biliary pain without biliary tract

calculi is frequently seen in clinical practice. Patients

with these findings often are subjected to many clinical exami-

nations by specialists, numerous laboratory tests and many
radiographic and endoscopic evaluations— all to no avail. We
have termed this symptom complex of biliary pain and a

gallbladder that is empty of stones the empty gallbladder syn-

drome. In a typical case of the empty gallbladder syndrome,

the patient has been plagued for more than six months with

right upper quadrant colicky abdominal pain, nausea, vom-
iting, abdominal bloating, food intolerance and pain radiating

to the back or flank. Multiple diagnostic studies, including

usually more than one normally visualizing oral cholecystog-

raphy, have failed to make any diagnosis. The typical patient

is often referred to a surgeon in hopes that cholecystectomy

will “cure” this chronic pain syndrome.

While every experienced clinical surgeon has anecdotal

evidence to support or refute the efficacy of cholecystectomy

for treating the empty gallbladder syndrome, little has been

written concerning the long-term results of cholecystectomy

for this syndrome. Lygidakis 1 reported a 1 % to 2% incidence

of chronic acalculous cholecystitis in 3,932 biliary tract oper-

ative procedures carried out from 1964 to 1979. His study

showed that an operation for presumed acalculous cholecys-

titis was curative in more than 90% of patients. Because many
of those patients had a nonvisualizing gallbladder on oral

cholecystography, however, they are not strictly comparable

to patients with the empty gallbladder syndrome. Lee and

co-workers 2 have described a group of 21 patients with acute

and chronic acalculous cholecystitis. Only eight of these pa-

tients had oral cholecystography and two of the eight had

normal visualization of the gallbladder. Short-term follow-up

in these 21 patients showed an 80% cure rate from cholecys-

tectomy.

We prospectively studied 38 patients over an 1 1-year pe-

riod to document the long-term results of cholecystectomy as

primary treatment of the empty gallbladder syndrome. Our

results indicate that operation is curative in only 68% of pa-

tients, that only 61 % of patients have histologic evidence of

chronic cholecystitis and that patients who are not improved

by operation often have long-term debilitating symptoms that

are exacerbated by secondary operations.

Patients and Methods

From 1971 to 1979, the diagnosis of the empty gall-

bladder syndrome was made in 42 patients who were referred

to the surgical service at Fitzsimons Army Medical Center

(Aurora, Colo) for elective cholecystectomy. This diagnosis

was made on clinical grounds alone using the following three

criteria: chronic biliary pain of at least six months’ duration,

normal visualizing oral cholecystogram and an extensive

medical evaluation that showed only apparent biliary tract

disorder. Specifically, there was no evidence of pancreatic

dysfunction, peptic ulcer disease, large bowel disorder, gas-

From the Fitzsimons Army Medical Center. Aurora. Colorado. Dr Ferraris is now at the Cardiothoracic Surgery Service, Department of Surgery, Letterman Army Medical
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troesophageal reflux or renal dysfunction. The group con-

sisted of 38 women and 4 men, ranging in age from 18 to 57

years with a mean age of 35.5 years.

All patients underwent extensive preoperative evaluation

to detect possible nonbiliary causes of the symptom complex.

Each patient had upper gastrointestinal roentgenographic

studies and upper gastrointestinal endoscopy. In all, 18 pa-

tients had barium enema, 3 had endoscopic retrograde cholan-

giopancreatography and 4 had intravenous pyelography.

Seven patients had cholecystokinin-stimulated oral cholecys-

tography. Liver-spleen scanning was done in three patients.

Hypotonic duodenography and intravenous cholangiography

were done in one patient each. One patient had mesenteric

angiography.

Other diagnoses and therapies were used in vain in these

patients over a period of several years. Many were treated

unsuccessfully for an irritable bowel syndrome, peptic ulcer

disease, gastritis and gastroesophageal reflux. Three patients

had liver function test abnormalities and five patients had

transiently elevated serum amylase levels. Four patients had

evidence of neuropsychiatric disorders, two with a history of

depression, one with a hysterical personality and one with a

history of paranoid schizophrenia. Nonoperative therapy was

unsuccessful in all patients, and serial examination confirmed

the diagnosis of the empty gallbladder syndrome

.

Once this diagnosis was made and the patient was referred

for operation, he or she was enrolled in the study group.

Cholecystectomy was then done after obtaining informed con-

sent. An operation was carried out in a routine fashion

through a right subcostal incision. An intraoperative cholan-

giogram was done routinely unless the surgeon felt that chol-

angiography was not indicated. Each operative site was

drained with a rubber drain brought out to the skin through a

separate flank incision.

Following operation, all patients were requested to re-

spond to written questionnaires at six-month intervals to de-

termine long-term results of operation. An attempt was made
to seek clinical follow-up in all patients who were not im-

proved by operation. Four patients failed to respond to ques-

tionnaires and were lost to follow-up. The remaining 38 pa-

tients compose the study group.

Patients in the study had symptoms suggestive of biliary

tract disease. All patients had right upper quadrant colicky

abdominal pain. In addition, 27 patients had nausea and vom-

iting, 26 had pain radiating to the flank or back, 15 had

epigastric pain, 7 had postprandial bloating and 6 had diar-

rhea. Symptoms were chronic in all patients. In 20 of the 38

patients, the symptom complex had been present for more

than two years, and in six patients symptoms had been present

for more than ten years

.

Results

Results of Diagnostic Studies

All patients in the study group had a normal, visualizing

contrast oral cholecystogram. The results of all other diag-

nostic studies were normal. Each patient had intraoperative

assessment of their common bile duct. Of the 38 patients, 27

had normal intraoperative cholangiograms. In three patients

no intraoperative cholangiogram could be done because the

cystic duct was too small to permit cannulation. In eight

patients an intraoperative cholangiogram was not done be-

TABLE 1 —Comparison of Operative Results and
Histopathologic Diagnosis in Patients With the Empty

Gallbladder Syndrome

Patients Not Improved Patients Improved

Histopathologic Diagnosis by Operation by Operation

Cholecystitis 5 18

Normal gallbladder 6 9

Total 11 27

cause the surgeon felt that no evidence of common bile duct

abnormality existed at operation.

Operative Morbidity

Operative complications consisted of four superficial

wound infections, one case of urinary tract infection and one

case of lower lobe pneumonia. All complications responded

to appropriate treatment, with no long-term residual. There

was no operative mortality.

Histopathologic Diagnosis

Histologic examination of all resected gallbladders

showed that 23 patients had chronic cholecystitis and 15 pa-

tients had normal gallbladders (Table 1). Of the 23 patients

with histologic evidence of chronic inflammation, 18 (78%)
had long-term improvement in symptoms following opera-

tion. In all, 9 of 15 patients with normal gallbladder histology

had long-term improvement.

Patients Improved by Cholecystectomy

As determined by patients’ responses to questionnaires

and by clinical follow-up examination, when possible, 27 of

the 38 patients remained free of symptoms over the follow-up

period.

A total of 1 8 patients who were improved by operation had

histologic evidence of chronic cholecystitis. Of these 18, 14

had normal intraoperative cholangiograms with no evidence

of delayed transit of contrast into the duodenum. It is pre-

sumed that at least 14 of 1 8 patients had chronic bile stasis in

the gallbladder and that perhaps all 18 patients had stasis

causing the empty gallbladder syndrome. This group of pa-

tients falls into the category of patients who had a diagnosis of

chronic acalculous cholecystitis in other studies.
2

Nine patients were improved by operation but had histo-

logically normal gallbladders. Of these nine, three did not

have intraoperative cholangiograms because of inability to

thread a small catheter through the cystic duct, and it is as-

sumed that they had cystic duct syndrome. 3 Presumably all

nine patients with normal gallbladder histology but who were

improved by operation had some form of physiologic dys-

function of the gallbladder.
4

Patients Not Improved by Operation

A total of 1
1
patients continued to report recurring abdom-

inal pain and biliary tract symptoms. Reexamination was car-

ried out in 5 of these 1
1

patients and responses to

questionnaires were used to evaluate outcome in the re-

mainder of treatment failures. Of these 11, 5 had further

multiple operative procedures aimed at relieving recurrent

upper abdominal pain. None of these further operative proce-

dures ameliorated the pain in these patients. Indeed, all pa-
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TABLE 2.—Suspected Causes of the Empty Gallbladder Syndrome in 38 Patients

Suspected Cause Patients (%) Comment

Bile stasis 18 (47)

Physiologic dysfunction (cystic duct syndrome, 3; other, 6) . . 9 (24)

Psychogenic illness 6 (16)

Sphincter of Oddi dysfunction 5 (13)

Ulcerative colitis* 1 (3)

Chronic inflammation on histology and cured by cholecystectomy

Normal histology but cured by cholecystectomy

Normal histology, not improved by operation and frequently with preexisting

neuropsychiatric disorder

Chronic inflammation on histology but not cured by operation

Chronic inflammation on histology, not cured by operation, and with

preexisting diarrhea

'This patient is also included in the other categories of treatment failures. Therefore, the percentage ot patients adds up to more than 100%

tients undergoing secondary operations were worsened by

each successive procedure. Two of these five patients had

sphincteroplasty to relieve presumed sphincter of Oddi dys-

function, but both of these patients have recurrent abdominal

pain.

In 1 of the 1
1

patients in the treatment failure group,

bloody diarrhea developed approximately one year following

cholecystectomy and repeat evaluation showed ulcerative co-

litis. It seems likely that ulcerative colitis was the cause of the

empty gallbladder syndrome in this patient.

Of 1
1

patients who were considered treatment failures

following cholecystectomy, 6 had histologically normal gall-

bladders. Three of these six patients had neuropsychiatric

disorders preoperatively; all three patients subsequently had a

severe debilitating pain syndrome, had multiple unsuccessful

secondary operations and essentially became invalids because

of chronic abdominal pain. It is felt that these patients had

psychogenic pain syndrome causing the empty gallbladder

syndrome.

In 3 of 1 1 treatment failures, new pain symptoms devel-

oped that were referable to organ systems other than the gall-

bladder. These other pain symptoms included chest pain,

esophageal pain, low back pain and left lower quadrant ab-

dominal pain. In each case the new pain symptoms were

chronic and replaced the biliary pain as the primary debili-

tating symptom. These patients likely had a psychogenic or-

igin of their empty gallbladder syndrome.

Discussion

The empty gallbladder syndrome is a symptom complex

that has several causes (Table 2). These causes all have in

common that the gallbladder is empty of stones in patients

who have biliary tract symptoms that suggest calculous bil-

iary disease. The percentages of patients with each cause in

Table 2 are based on reasonable speculation using the histo-

logic findings and results of long-term follow-up in our pa-

tients.

The commonest cause of the empty gallbladder syndrome

appears to be chronic bile stasis. Howard 5 postulates that

acalculous gallbladder inflammation is the result of chronic

bile stasis and cystic duct obstruction. Our results support this

speculation. A total of 18 patients who were cured by chole-

cystectomy had evidence of chronic gallbladder inflammation

but no evidence of gallstones. The finding of chronic inflam-

mation in these patients strongly suggests bile stasis.

Another common cause of the empty gallbladder syn-

drome appears to be physiologic dysfunction of the gall-

bladder itself. Several authors have described an uncommon
entity that is loosely characterized as “physiologic dysfunc-

tion” of the gallbladder, a name used by Grififen.
4 Camishon

and Goldstein 3 have described several cases of partial noncal-

culous obstruction of the cystic duct with biliary pain but no

biliary calculus. This syndrome has been called the cystic duct

syndrome and is characterized by an inability to pass a cath-

eter through the cystic duct when attempting to do intraopera-

tive cholangiography. Gallbladder histology in these patients

is frequently normal. It is likely that the three patients in our

study who fall into this category had the cystic duct syndrome

as a cause of the empty gallbladder syndrome. Other physio-

logic disorders of the gallbladder have been described in

which the gallbladder contraction is hypertonic. This group

of physiologic disorders has been termed hypertrophic chole-

cystopathies by Siffert.
6

It seems reasonable to suppose that

all nine patients who were cured by operation but who had

normal gallbladder histology had some form of physiologic

dysfunction of the gallbladder.

Psychogenic disorders are frequent causes of chronic ab-

dominal pain syndromes and apparently the empty gall-

bladder syndrome is no exception. Six patients with normal

gallbladder histology and who did not respond to cholecystec-

tomy were thought to have psychogenic illness. Drossman 7

has studied patients with psychogenic chronic abdominal pain

and has characterized risk factors for the development of this

illness. Patients with preexisting depressive disorders or with

hysterical personality disorders are prone to the development

of psychogenic abdominal pain. He also observed that pa-

tients afflicted with these psychogenic disorders have

long-term disability from their symptoms and are resistant to

all forms of therapy. Additionally, other different pain symp-

toms may appear in these patients. The three patients in our

study who had preexisting neuropsychiatric disorders were

not helped by cholecystectomy, and long-term disability from

chronic abdominal pain resulted. It is also reasonable to spec-

ulate that three other patients with normal gallbladder his-

tology who were not improved by cholecystectomy had some

component of psychogenic disorder.

Five patients with histologic evidence of chronic gall-

bladder inflammation were not improved by cholecystec-

tomy. It is postulated that bile stasis in these patients may have

resulted from common bile duct dyskinesia or from sphincter

of Oddi dysfunction. Toouli and co-workers have studied

sphincter of Oddi motor activity and have outlined criteria for

abnormal sphincter function.
8 9 According to these authors,

sphincter dysfunction is unlikely unless there are associated

liver function abnormalities or amylase elevations, but they

concede that some cases may exist in which these criteria are

not met. One ofmy patients had a history of liver function test

abnormalities and this patient was not cured by cholecystec-
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tomy in spite of having evidence of chronic gallbladder in-

flammation on histologic examination. Patients in this

category might benefit from the measurement of sphincter of

Oddi pressures and sphincteroplasty may be useful in this

group. Unfortunately, sphincter of Oddi manometry is not

widely available, and results of manometry have been ques-

tioned by Sivek.
10 Further studies with sphincter of Oddi

manometry and common bile duct pressure monitoring are

required before the impact of these studies on the empty gall-

bladder syndrome can be assessed.

In one of the patients in this study, ulcerative colitis devel-

oped after the diagnosis of the empty gallbladder syndrome

was made. This patient had diarrhea as a symptom in addition

to the characteristic symptom complex of the empty gall-

bladder syndrome. A recent review has shown that hepatobil-

iary disorders are very common in patients with inflammatory

bowel disease.
11 This report states that as many as 50% of

patients with inflammatory bowel disease have histologic evi-

dence of biliary tract inflammation. We propose that the cause

of the empty gallbladder syndrome in our patient was inflam-

matory bowel disease and that patients with inflammatory

bowel disease may have right upper quadrant colicky abdom-

inal pain as a component of their illness.

One important issue that this study does not address is

whether or not this syndrome responds to nonoperative

therapy. The chronic nature of symptoms in these patients

suggests that nonoperative therapy is not helpful, but only a

controlled trial will answer this question.

What recommendations can be made for the treatment of

the empty gallbladder syndrome based on these findings?

First, a thorough preoperative evaluation is mandatory in

these patients. Certain preoperative findings may be clues to

its cause. The finding of a preexisting neuropsychiatric dis-

order strongly suggests a psychogenic origin of the empty

gallbladder syndrome. Liver function abnormalities or amy-
lase elevation may suggest common bile duct or sphincter of

Oddi dysfunction as a cause of the syndrome. Diarrhea may
suggest ulcerative colitis as another cause of the empty gall-

bladder syndrome. The use of newer diagnostic tests such as

sphincter of Oddi manometry or endoscopic retrograde chol-

angiopancreatography may be indicated before the operation.

Patients should be counselled extensively preoperatively con-

cerning the uncertainty of cure from cholecystectomy. As
many as 70% of patients will benefit from the operation, but

those patients who are not improved by operation are much
worse. For the above reasons, we recommend a thorough

preoperative evaluation and a cautious use of cholecystec-

tomy in patients with this syndrome.
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Clinical Science Review

The Expanding Role of Oxygen Free Radicals in

Clinical Medicine
MURRAY A. KATZ, MD, Tucson

In 1969 McCord and Fridovich discovered superoxide dismutase, which converts the oxygen free

radical 0 2 to hydrogen peroxide H202 . In the presence of excess 0 2 ,
H202 may then undergo

further reduction to the highly toxic hydroxyl radical, OH'. Since the description of this enzymatic

process, there has been explosive growth in related biochemical research, which has now perco-

lated through to clinical investigation. The hypoxanthine-xanthine oxidase system originally used

as a radical production model has a close counterpart in the ischemia-reperfusion phenomenon
purported to cause diseases of heart, brain and gastrointestinal tract, and free radicals are now
known to have a critical role in postphagocytic bacterial killing. Prototypic deficiency diseases such

as chronic granulomatous disease are now recognized. Some evidence indicates that excess

states such as perhaps Batten’s disease also occur, and environmental influences such as sele-

nium and vitamin E deficiency may augment free radical levels. Many disorders including microvas-

culopathies, noncardiogenic pulmonary edema, glomerulopathies and radiation damage may owe
part of their proximate pathogenesis to free radicals. Control of tissue free radical levels is now
pharmacologically feasible andperhaps justified for specific diseases.

(Katz MA: The expanding role of oxygen free radicals in clinical medicine [Clinical Science

Review], West J Med 1 986 Apr; 1 44:441 -446)

For a medical student of 20 years ago, it may have seemed

strange to contemplate the teleology of why humans were

blessed with the enzyme xanthine oxidase—a seemingly poor

joke of divine engineering to convert the very soluble and

harmless products of purine catabolism into the very insoluble

and execrable uric acid—a source of misery to all afflicted

organisms excepting rheumatologists and urologists. The

more curious of these medical students may have noticed that

molecular oxygen was a reactant in the conversion from hypo-

xanthine to xanthine, and from xanthine to uric acid, and that

a single conversion did not donate the usual four electrons

converting 0 2 to 2H :0, but only a single electron that would

have to make 0 2 or HOi, known as the oxygen free radical,

superoxide. Biochemists had long been aware of reactions in

which fewer than four electrons would be transferred: one

electron gave superoxide, two gave Oy or H202 (hydrogen

peroxide) and three gave 0 =
and 0“, or H 20 and OH* (hy-

droxyl radical). These species, however, were thought to “go
away” in a fashion that would be of no biologic significance.

This was at least the case until 1969 when a little-noticed

paper by McCord and Fridovich appeared in the Journal of
Biological Chemistry; entitled “Superoxide Dismutase. An
Enzymatic Function for Erythrocuprein (Hemocuprein).” 1

These authors showed that the further reduction of Oj to

H 202 was catalyzed by a copper-containing enzyme that they

named superoxide dismutase. A paper from the same labora-

tory the following year showed that the xanthine-xanthine

oxidase or hypoxanthine-xanthine oxidase system could also

generate OH*. 2 Although there was some dispute about how
this conversion occurred, it was finally established that the

three electron-reduced oxygen moieties occurred by metal

catalysis through the Fenton reaction as follows 3
:

XO
HX + 0 2

* X + Oy
SOD

2 0J + 2H
+ * 02 + H 202

Oj+ Men+ * 02 + Me(,,_1)+

Me(,I_1)+ + H 202
* Men+ + OH-+OH*,

where HX = hypoxanthine. Me = metal catalyst, SOD = su-

peroxide dismutase, X = xanthine and XO = xanthine oxi-

dase.

The generation of free radicals is complemented by natural

and xenobiotic scavengers of free radicals that by their own
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OXYGEN FREE RADICALS

ABBREVIATIONS USED IN TEXT

DMSO = dimethyl sulfoxide

MLP = maximum life-span potential

NADPH = the reduced form of nicotinamide-adenine

dinucleotide phosphate

SMR = specific metabolic rate

radical conversion serve to neutralize OH*. Such substances

include glucose, dimethyl sulfoxide (DMSO), mannitol, phe-

nobarbital, ascorbic acid, vitamin E and many other sub-

stances, perhaps including uric acid, the end product of the

xanthine-xanthine oxidase system. 4

The establishment of the enzymatic machinery for gener-

ating and disposing of free radicals combined with their

highly reactive and perhaps toxic properties to organic mole-

cules rapidly led to an explosion of interest in them from the

perspectives of measurement techniques, 5 ' 7 biochemistry 8 ' 12

and clinical significance. In this review I shall consider only

the last of these with regard to the salutary and toxic effects of

these fascinating reactants. Although many of the references

noted are from conference literature and require confirmation,

the breadth of work in this new area demonstrates common
threads of activity of free radicals in many organ systems that,

in the aggregate, suggest future directions of clinical research

in the field.

With the recognition that free radicals produce a variety of

potentially untoward effects in the test tube, such as ester

cleavage, DNA and RNA depolymerization, lipid peroxida-

tion, nucleophilic attack of saturated compounds, hyaluronic

acid depolymerization and enhancement of arachidonate cas-

cades through prostaglandins, prostacyclins, thromboxanes,

chemotactic factors and leukotrienes, basic information

began to percolate slowly into the clinical arena in the early to

mid-1970s. In 1976, Index Medicus introduced a subject

heading of “Free Radicals, ” which contained five references.

This grew to a peak of 32 to 36 entries from 1981 through

1985, and the abstracts of major clinical research organiza-

tions have had large recent increases in the number of presen-

tations relating to free radicals.

Prototypic Free Radical Deficiency Disease

Chronic Granulomatous Disease

In 1967 Holmes, Quie, Windhorst and Good first reported

cases of chronic granulomatous disease, which they charac-

terized as an “inborn abnormality of phagocytic function"

leading to normal phagocytosis of bacteria but without bacte-

rial killing.
13 The following year, these investigators reported

that granulocytes of chronic granulomatous disease under-

going phagocytosis had reduced 02 consumption.
14 The sig-

nificance of this finding had to await the classic discovery by

Babior, Kipnes and Cumutte in 1973 that 02 consumption by

leukocytes undergoing phagocytosis results in the production

of large amounts of 0 2 ,

15 and that free radicals have a direct

role in bacterial killing. Gabig, Kipnes and Babior later found

that this 0 2 production from the “oxidative burst" of phago-

cytosis was mediated by a plasmalemmal enzyme that was
termed NADPH (the reduced form of nicotinamide-adenine

dinucleotide phosphate) oxidase.
16 Thus, the defect of pa-

tients with chronic granulomatous disease that leads to fre-

quent serious infection is directly attributable to a deficiency

of Oj production.

Lest one gain the false impression that impaired bacteri-

cidal action of phagocytes is simply attributable to defective

free radical production, it should be pointed out that this is not

the case for the Chediak-Higashi syndrome. In this syn-

drome, as in chronic granulomatous disease, patients suffer

from repeated and severe infections. Phagocytosis is normal

in both, yet in the Chediak-Higashi syndrome the free radical

production is increased,
1718

unlike the situation in chronic

granulomatous disease where it is decreased. In the Chediak-

Higashi syndrome, the defect apparently has to do with the

failure of phagocytes to deliver peroxidase to the phagosomes

where local levels of free radicals bring about bactericidal

activity.
17

Possible Prototypic Free Radical Excess Disease

Batten 's Disease—Ceroid Lipofuscinosis

In 1903 F. E. Batten described the familial cerebral de-

generation syndrome 19
that was later characterized by neu-

ronal deposition of lipofuscin 20
in specific patterns in the

perikaryon. A clue to its complex etiology might have been

seen in the fact that although its worldwide incidence is 1 per

100,000 live births, its incidence in Finland is 1 per 13,000, 21

a point to which I will return.

Armed with the knowledge that the Fenton reaction for

OH’ production requires metal ions and previous data perhaps

incriminating decreased elimination of free radicals in

Batten’s disease, Gutteridge and co-workers studied free

metals and antifree radical activity in the cerebrospinal fluid

of these patients.
21 Nonprotein bound iron levels in the cere-

brospinal fluid of patients with Batten's disease was 74%
higher than in controls, and their total antioxidant or scav-

enging activity was only 38% of normal. Although the picture

is not complete, one might hypothesize that with increased

free radical production from the Fenton reaction and de-

creased natural scavenger activity, patients with Batten’s dis-

ease may have extensive brain destruction from lipid peroxi-

dation. This deficiency of antioxidant activity associated with

a disease that is prevalent in Finland is consistent with the

contention that environmental influences may play a role in

free radical formation or decreased clearance.

Role of Selenium in Protection of

Excess Free Radicals

Veterinarians have long been aware of a variety of animal

diseases that they have attributed to selenium-deficient diets

including liver necrosis in rats, white muscle disease in sheep,

hepatosis dietetica and mulberry heart disease in pigs, giz-

zard myopathy in turkeys and pancreatic atrophy in

chicks.
22 23

It is now apparent that the selenium-containing enzyme,

glutathione peroxidase, which harmlessly produces a radical

of reduced glutathione by destroying H202 , is deficient in

animals and humans ingesting selenium-poor diets.
24 25 With

the loss of glutathione peroxidase, the antioxidant protective

mechanisms are depleted, opening the way for OH’ damage

in a variety of tissues. In mulberry heart disease, capillary

thrombi may be one of the earliest changes noted.
23 This

dietary importance of selenium may in part explain the 7.7-

fold increased incidence of Batten’s disease in Finland, an

area of selenium-poor soils. One must still be cautious re-

garding this possible link, however, because the effect of
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dietary selenium repletion is unknown except in specific an-

imal diseases.
23

Capillaropathies and Venulopathies

Arfors and colleagues, and now many other groups, have

shown that the microcirculation in a variety of tissues is a

target for free radical damage induced by systems that gen-

erate hypoxanthine-xanthine oxidase. 26 27 Using the hamster

cheek pouch preparation with intravital microscopy, these

workers found that local superfusion with hypoxanthine (0.96

mmol per liter) and xanthine oxidase (0.05 units per ml)

results within five minutes in massive postcapillary venular

extravasation of fluorescein isothiocyanate-dextran 150

through discrete sites. These “leaky sites” are presumed to be

located at areas where endothelial cell barriers are disrupted,

and they are known to occur near zones where granulocytes

adhere. Moreover, the hyaluronic acid gel phase of the inter-

stitium that retards macromolecular movement has. been

shown in in vitro studies to become more fluid, thereby aug-

menting macromolecular flux into the interstitium and sec-

ondarily allowing for increased edema formation by aug-

menting interstitial oncotic pressure. 28 These edemogenic

changes in vascular permeability were greatly reduced by the

prior addition of 50 /xg per ml of superoxide dismutase, 50 fxg

per ml of catalase, 10 mmol per liter of DMSO and 10 mmol
per liter of L-methionine to the superfusate. Significant pro-

tection against increased hyaluronic acid fluidity was afforded

by the prior addition of 5 to 10 mmol per liter of mannitol,

ethanol or DMSO.

Ischemic Cardiomyopathy

The hypoxanthine-xanthine-xanthine oxidase system ap-

pears to have a direct role in the generation of tissue injury

brought about by ischemia, and two tissues where this is most

apparent are the heart and the gut. The xanthine-xanthine

oxidase system when used to treat sarcoplasmic vesicles in-

duces damage in the form of increased Ca++ permeability and

depressed Ca ++ uptake at low pH. 29
In addition, rats sub-

jected to coronary ligation are afforded significant sparing of

myocardium when treated with the various scavengers or an-

tioxidants such as a-tocopherol, diphenyl-p-phenylene-di-

amine, selenium or the cyclooxygenase inhibitor, diclofenac

sodium. 30 Most impressive are the recent data from Downey
and colleagues that pretreatment of dogs with 400 mg of

allopurinol, a xanthine oxidase inhibitor, reduces by more

than 50% the size of the no-flow zones in canine myocardium
subjected to coronary embolization. 31 Hess and co-workers

have reviewed the role of free radicals in ischemic heart

disease,
32 and the thrust of the recent studies appears to justify

the model shown in Figure 1

.

Figure 1 is designed to show reactions occurring with

ischemia as one moves down the ordinate and reactions occur-

ring with reperfusion as one moves later in time to the right

along the abscissa. With ischemia, adenosine triphosphate

stores are rapidly depleted through inosine to hypoxanthine,

w'hich builds to large levels in the ischemic tissue and very

likely in its vascular endothelium (Karl E. Arfors, PhD, oral

communication, March 1985). Simultaneously, xanthine de-

hydrogenase is rapidly converted to xanthine oxidase. This

sets the stage for enormous generation of free radicals once

reperfusion presents large amounts of02 to the primed hypo-

xanthine-xanthine oxidase system, and this quickly generates

0 2 and then OH* by the Fenton reaction. It thus seems rea-

sonable that if reperfusion were slowly reinstituted, or allopu-

rinol were present to inhibit xanthine oxidase, or scavengers

such as DMSO were present, OH’ damage to the endothelium

and other tissue, such as myocardial cells, might be amelio-

rated. Clinical studies to test this thesis are already under way
in a number of centers

.

Acute Noncardiogenic Pulmonary Edema

The area of free radical research into tissue damage that

has been the most widely and aggressively pursued is un-

doubtedly the lung. It is known that after 72 hours of breathing

ATP

4

4
AMP

1
Adenosine

i
Inosine

Hypoxanthine

Xanthine

dehydrogenase

Trypsin

Inhibitor
Protease

Xanthine oxidase

~~T~.
Allopurinol

7* - Xanthine + 0,

Reperfusion

SOD

Fe
3+

H-0-

0H- + 0H- +0 :

DMSO

Figure 1 .—A scheme compatible with

ischemic and reperfusion toxicity by

free radicals. As one moves down the

ordinate, the vascular endothelium is

primed by increased amounts of xan-

thine and xanthine oxidase. Upon reper-

fusion occurring along the abscissa, the

increased amounts of xanthine and xan-

thine oxidase produce toxic free radi-

cals. There are many points along the

system that are theoretically amenable
to therapeutic intervention in humans.

(Reprinted from Granger and Parks33

with permission from the authors and
The American Physiological Society.)

AMP = adenosine monophosphate,
ATP = adenosine triphosphate, DMSO
= dimethyl sulfoxide, SOD = super-

oxide dismutase
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100% 02 , increased lung lymph flux of both water and protein

and increased lung water develop in sheep lung without a

detectable increase in microvascular pressure.
34 In addition,

the xanthine-xanthine oxidase system produces similar

changes in isolated perfused rabbit lung.
35 Catalase (which

degrades H 202 ) and human erythrocytes (rich in scavengers)

can prevent the protein leak in isolated perfused rat lungs.
36

These lung injury models, like the venulopathies referred

to in the articles by Bjork and Arfors and Del Maestro and

associates,
26 - 27 are critically dependent on the presence of

granulocytes. 37 These granulocytes appear from the prelimi-

nary results by Shasby and Shasby to exert their effects

through the arachidonate-cyclooxygenase cascade, since inhi-

bition with aspirin attenuates the lung edema produced by

arachidonate and granulocytes and also inhibits the increased

permeability effects induced in cultured pulmonary vascular

endothelial monolayers. 38 Glutathione peroxidase is an im-

portant antioxidant in protecting against these free radicals

because selenium-deficient pulmonary epithelial cells more

readily lyse when exposed to activated granulocytes than

those cells in an adequate selenium medium. 39

Review of information such as this has led to a well-

advanced thesis of free radical damage in lungs subjected to

hyperoxia. 40 41 According to Repine and Tate,
41 hyperoxia

damages alveolar macrophages that release neutrophil che-

moattractants, stimulate granulocyte adherence and also pro-

mote granulocytes to release their toxic oxygen free radicals,

which are the proximate cause of pulmonary endothelial in-

jury. This mechanism may be critically important even in

antialveolar basement membrane disease in the lung because

goat-antirabbit alveolar basement membrane antibody does

not even bind to rabbit lung in vivo until the rabbits have been

subjected to breathing 100% 02 for 62 to 66 hours, after

which time pulmonary edema and hemorrhagic pneumonitis

develop. 42

This thesis of how pulmonary hyperoxic damage occurs

already has therapeutic implications, at least for laboratory

animals. Hyperoxic rats treated with insufflated erythrocytes

have prolonged survival
43

; superoxide dismutase and catalase

conjugated to polyethylene glycol decrease pulmonary

damage in hyperoxic rats when presented as a lavage.
43

It may
be of interest to note that the healing process after Oj injury is

retarded in hyperoxic dogs treated with 2 mg per kg of body

weight per day of dexamethasone. 44

Gastrointestinal Disease

In much the same way as the developments in ischemic

heart disease have shown, workers in gastrointestinal physi-

ology have shown the equivalent effects of ischemia and hy-

poxanthine-xanthine oxidase, but Granger and Parks have

refined the measurements to show that protein solvent drag

reflection coefficient of intestinal capillaries falls from .92 to

.66 in the presence of free radical excess, thus indicating a

widening of pores or pore-equivalents in the blood-tissue bar-

rier.
33 These effects are completely reversed by pretreatment

with superoxide dismutase, allopurinol or DMSO. Similar

effects of superoxide dismutase or catalase have been found in

the isolated perfused canine pancreas model stimulated to

inflammation by oleic acid infusion, partial duct obstruction

with secretin treatment or two hours of ischemia followed by

reperfusion.
45

444

Renal Ischemia and Glomerulopathies

Free radicals have been shown to play a role in the isch-

emia-reperfusion model of acute renal failure in rats.
46

Pri-

mary renal glomerular diseases have generally been thought

to result either from passive trapping of antigen-antibody

complexes with complement activation or from targeted anti-

bodies against glomerular basement membrane. Evidence has

been presented that the first type of glomerulonephritis is

ameliorated by pretreatment with superoxide dismutase. 47
In

more extensive studies, although still preliminary, Rehan and

colleagues produced the second type of glomerulonephritis

with sheep-anti-rat-glomerular basement membrane antibody

in rats that was marked by a sixfold increase in proteinuria

within 24 hours. Pretreatment with catalase resulted in a 70%
reduction in proteinuria, but superoxide dismutase caused

only a 25% reduction.
48 These same authors have produced

proteinuria in rats with the neutrophil activator phorbol my-
ristate acetate and were able to prevent the development of

proteinuria by coinstilling catalase, but not superoxide dismu-

tase.
49 These studies on free radical participation in glomer-

ular leak of protein emphasize the general relationships be-

tween free radicals and the induction of microvasculopathy in

a variety of tissues.

Other Neurologic Diseases

Kontos and associates have presented evidence that the

free radical cascade produces vascular damage in cats with

acute, severe hypertension. 50 Direct free radical generation

by injecting a combination of hypoxanthine, xanthine oxi-

dase, adenosine diphosphate and ferric ion into the caudate

putamen results in a panoply of pathologic findings, including

increased sodium and water content, decreased potassium

content, neuronal cytoplasmic vacuolation. granulocyte infil-

tration, the presence of lipid-laden macrophages, reactive

astrocytosis and increased vascular leakage of fluorescent

dye.
51

Some polyphenol ic neurotoxins result in OH" production

in which the scavengers appear to be catecholamines thought

by some to result in destruction of the parent neurons. 52

Even in an area seemingly unrelated to free radicals such

as spinal cord trauma, cholesterol free radicals have been

measured and found to be increased.
53 Thus, a variety of

neurologic diseases resulting from numerous proximate

causes are at least associated with a local excess of oxygen

free radicals.

Ischemic Disease of the Skin

Superoxidc dismutase has been found to ameliorate the

histologic appearance of skin after prolonged venous hyper-

tensive ischemia in island skin flaps.
54 Although this may

suggest a role for oxygen free radical formation in the cuta-

neous necrosis resulting from ischemia, research in this area

is just beginning.

Aging

Allometric data of Tolmasoff and Cutler and co-workers

show that superoxide dismutase titer per specific metabolic

rate (SMR) is highly positively correlated with the maximum
life-span potential (MLP) from shrews to humans. 55,56

Within a species, however, tissue superoxide dismutase de-

creases with age, as has been shown to occur in the liver of
'
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rats.
57 What role it may have in prolonging the life span is

unclear unless most organisms tend to produce excess free

radicals. Hence, it might be argued, those with the most

antioxidant activity might be expected to survive the longest.

One way free radicals might relate to the aging process per se

is by promoting cross-linking of collagen throughout life.
58

The entire contention that superoxide dismutase has any-

thing whatever to do with MLP has been dealt a serious

challenge on statistical grounds by Sullivan.
59 He argues that

because the reciprocal of the SMR is tightly correlated to the

MLP (r = .952), then any random variable uncorrelated to the

MLP may be highly correlated when divided by the SMR. He
notes in particular that Tolmasoff's data on superoxide dismu-

tase do not correlate with the MLP until divided by the SMR,
and that even hemoglobin levels divided by the SMR are

correlated to the MLP with r= .940. One must therefore be

extremely cautious about interpreting correlations in which

the superoxide dismutase levels are ‘corrected" by dividing

by the SMR.

Nononcogenic Xenobiotics

The toxicity of paraquat is now generally believed to be

due to its radicalization by NADPH with donation of its un-

paired electron to 02 ,
thus initiating the cascade resulting in

the production of the toxic OH*. 60 The mutagenicity of para-

quat seems similarly related to the formation of free radicals.

Sickle Cell Disease

Sickle cells have been shown to generate large amounts of

Oj, H 20 2 and OH*. 61 Hence, the end-organ damage of

sickle cell disease may have pathogenetic mechanisms more

complex than those due to the mere sludging action of sickle

cells, but this possibility has not been widely studied.

Ultrasound and Irradiation

Radiation therapy may owe some of its side effects to the

generation of free radicals. In a recent and small double-blind

study of irradiated bladder tumors in humans treated either

with placebo or bovine superoxide dismutase (orgotein),

those receiving the superoxide dismutase had greater max-

imum voiding volume, less nocturia and less pain documented

by reduced usage of analgesia than controls.
62

There has been a recent unsettling report that ultrasound at

even 1 MHz produces cavitation of body fluids that upon

collapse results in abundant concentrations of free radicals

even when superoxide dismutase is present.
63

Cancer

At present a great debate exists as to whether free radicals

have any role in the pathogenesis of any known cancers de-

spite voluminous contributions of correlative and theoretical

studies.
64 65 A recent National Institutes of Health workshop

on the subject "was able to reach no clear consensus regarding

the mode of involvement of free radicals in tumor promo-
tion.”

66
In fact. Drosophila fed carcinogenic or noncarcino-

genic diets throughout life show that the free radical content

per whole fly (by electron spin resonance technique) was less

in the carcinogenic-fed flies than in those fed noncarcinogenic

diets.
67

Preliminary Human Trials—Collagen Diseases

Very limited trials using superoxide dismutase-like sub-

stances have shown the following: systemic lupus erythema-

tosus in selected patients may improve immunologically with

D-penicillamine. 68 Blood cell chromosome breaks in rheuma-

toid arthritis, systemic lupus and progressive systemic scle-

rosis may be improved by in vivo or in vitro treatment with

superoxide dismutase. 69 In a 47-patient, double-blind study of

orgotein in rheumatoid arthritis, there was substantial subjec-

tive, objective and laboratory improvement in the treatment

group. 70
In a small number of patients, intraarticular orgotein

was thought to have a salutary effect in osteoarthritis.
70 Al-

though these early results are exciting, final conclusions must

await larger and more rigorously constructed trials.

Discussion

In the 17 years since the discovery of superoxide dismu-

tase, it has been found that 0 2 , H202 and OH* are naturally

produced in many biologic processes including ischemia,

phagocytosis and in the production of xanthine from hypoxan-

thine and uric acid from xanthine. The hypoxanthine-xan-

thine-xanthine oxidase system has been a nearly precise an-

alog of ischemia and reperfusion, with tissue damage being

the same for both, and with both ameliorated by allopurinol or

scavengers. Hallmark diseases of free radical deficiency such

as chronic granulocytic disease and possible excess states

such as Batten’s disease are now becoming more clarified.

Nutritional aspects of free radical excess are exemplified by

selenium deficiency that depletes the antioxidant, glutathione

peroxidase. Treatment trials with superoxide dismutase and

scavengers have begun, and some show promising results.

The control of oxygen free radical levels in a variety of human

diseases is within pharmacologic possibility.
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ical forms and modes of transmission. This situation is re-

grettable for a number of reasons. First, as described below,

plague continues to exist as a clinical entity both in the devel-

oped and developing worlds: indeed, the western United

States is one of the largest geographic regions of endemic

plague in this hemisphere. 6 ' 8 Over the past decade, about 20

cases of plague per year have been diagnosed in the western

United States.
9 Given the gravity of the illness and the ra-

pidity with which it can progress, a rudimentary knowledge

of its signs and symptoms and of the risk factors for ac-

quiring it is mandatory for those providing primary care in

this region. Beyond this, continuing research on the patho-

genesis of plague has in recent years yielded a rich harvest of

insights into the biology of bacterial invasiveness that may
serve as a useful foundation for the understanding of other,

more common, invasive Gram-negative infections. In what

follows, I will attempt to summarize what is currently known
about human Ypestis infection, with particular emphasis on

its pathogenesis and clinical expression.

The Disease—Biology and History

It is important to understand that, despite its long associa-

tion with devastating human disease, plague is principally a

zoonotic illness. The main animal reservoir consists of ro-

dents and other small mammals; in the West, the principal

plague hosts are ground squirrels, chipmunks, voles and

other burrowing rodents. A wide variety of animals, how-

ever—including domestic and farm animals—are susceptible

to the organism and the disease can develop under natural

circumstances. The organism is transmitted from animal to

animal by the bite of infected fleas; this is also the principal

route of spread from animals to humans. It follows, there-

fore, that those humans at greatest risk for acquiring plague

are those with extensive contact with wild or domestic ani-

mals: hunters, trappers, farmers and veterinarians, to name

a few.

It is a common misconception that the wild animal hosts

of the plague bacillus are completely resistant to disease

induction by Ypestis. On the contrary, most host animals are

I
loydH. Smith, Jr, md:* The Black Death rarely darkens

J our differential diagnosis. Nevertheless, Yersinia

pestis as well as humanity survived the terrifying pandemics

ofthe past and is with us yet. Fortunately, Y pestis is with us

now episodically, rather than epidemically, and as an epi-

phenomenon when it wanders outside its animal host reser-

voir. In California we must notforget this disease as it calls

for early treatment if high mortality is to be prevented. Dr
Don Ganem is eminently qualified to take us over the stretch

from plague to plasmid. We lookforward to his discussion of
this interesting and versatile disease.

Donald E. Ganem, md: t Few infectious agents have had as

great an impact on human history as has Yersinia pestis, the

causative agent of bubonic and pneumonic plague. 1 Thucyd-

ides described in chilling detail the influence of epidemic

plague on military operations in the Peloponnesian War
(circa 400 bc); indeed, the association of the disease with the

social dislocation of wartime has been rediscovered by com-

batants in many subsequent conflagrations, including Viet-

nam. 2 - 3 The great European plague pandemic of the 14th

century, in which a third of the population of Europe is

believed to have perished, disrupted the social order of the

entire Western world and left an imprint on Western philos-

ophy and intellectual history equal in magnitude, and more
lasting in duration, than that of any other single event of the

period.
4 Since then, the human responses to this disease have

fascinated writers and philosophers from Boccaccio to Ca-

mus. 5 The association of the disease with intense suffering

on an epic scale is so deeply entrenched in Western thought

that the very term plague has come to signify any widespread

biological calamity.

And yet, despite these associations, or perhaps because

of them, most modern observers (physicians included) think

of plague only as a disease of antiquity. The disease is barely

mentioned in most contemporary medical curricula, and

today’s students and house officers know little about its clin-

*Professor of Medicine and Associate Dean, School of Medicine.

tAssistant Professor of Medicine and Microbiology.
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BUBONIC PLAGUE

ABBREVIATIONS USED IN TEXT

DIC = disseminated intravascular coagulation

LDso = median lethal dose

to one degree or another susceptible to the organism and

severe epizootics of plague among animals are not infrequent

occurrences. In fact, the association of lethal epizootic

plague in animals with epidemic plague in humans has been

recognized since at least the time of Thucydides, who noted

the unexplained disappearance of wild and domestic animals

during the plague epidemic of the Peloponnesian War:

There was one circumstance in particular which distinguished it [plague]

from ordinary diseases. The birds and animals which feed on human flesh,

although so many bodies were lying unburied, either never came near them,

or died if they touched them. This was proved by a remarkable disappear-

ance of birds of prey, who were not to be seen either about the bodies, or

anywhere else; while in the case of dogs the fact was even more obvious,

because they live with man.

Unfortunately, Thucydides made the erroneous (anthropo-

centric) inference that the disease was transmitted from hu-

mans to animals, an inference that dominated European

thinking for many centuries. We now know the situation to

be the converse: epizootic plague in animals almost always

precedes the appearance of disease in humans. It is inter-

esting that this fact had been appreciated as early as the 18th

century by the Chinese poet, Shih Tao-Nan, as indicated in

his 1792 poem, “The Death of Rats”:

For days following the death of rats,

Men fall away like passing walls.

Deaths in the day are numberless ,

The heavy sun is covered with somber clouds.

(emphasis added)

Relatively little is known about factors affecting the

spread of infection and disease in wild animal populations.

Although, as emphasized above, most species can be in-

fected by Yersinia pestis, it is true that animals trapped in

plague-endemic areas can display significantly increased re-

sistance to experimental yersinial infection by comparison

with inbred laboratory animals. This may reflect the results

of the selective pressure of earlier epizootics of plague. Little

is known, however, about genetic and immunologic factors

governing susceptibility to this infection.

The infectious cycle begins with the ingestion of a blood

meal by the flea vector from a bacteremic animal or human.
Within the foregut (proventriculus) of the flea, the organism

proliferates in the ingested clot, ultimately producing a mass

of bacterial progeny and debris large enough to obstruct the

gastrointestinal tract of the vector. When these so-called

blocked fleas bite subsequent hosts, they may discharge as

many as 10
4 organisms into the tissues of the recipient. This

large inoculum no doubt contributes to the high attack rate

and rapid progression for which the disease is infamous.

The subsequent pathophysiologic events and their clin-

ical correlates are outlined in Table 1

.

At the site of inoculation, local replication occurs, which

may or may not result in an ulcerative or necrotic skin lesion.

Soon after inoculation, organisms drain into regional lymph
nodes, in which replication continues both within and out-

side of macrophages. This is attended by the onset of high

fever and rapid and progressive enlargement of the nodes to

form the classic diagnostic lesion, the bubo. Such nodes are

TABLE 1 .—Clinical-Pathologic Correlation of Plague

Pathogenesis Clinical Signs

Inoculation (flea bite)

Local replication of Yersinia pestis Local cutaneous lesion, may be

necrotic or pustular

Lymphatic drainage and replication Bubo, fever

Bacteremia/endotoxemia Hypotension, coagulopathy

Metastatic infection Necrotic skin lesions; pneumonic

plague, plague meningitis

typically plum-sized or larger, exquisitely tender and often

fluctuant; Gram’s stain shows material aspirated from them

to be teeming with organisms. Reflecting the fact that most

flea bites are on the exposed surfaces of arms and legs,

buboes are usually located in the inguinal or axillary region.

From these sites, organisms invade the blood stream, re-

sulting in a bacteremia whose intensity may be massive: in

5% to 10% of cases. Gram-stained smears of unconcentrated

peripheral blood may be positive. This is indicative of the

presence of more than 10
5 organisms per milliliter, a density

of blood-stream infection that is achieved by few other or-

ganisms (the meningococcus or pneumococcus), and even

then only in the context of splenectomy or other major de-

fects in host opsonophagocytic defenses.

This massive Gram-negative bacteremia gives rise, as

might be expected, to the frequent complications of dissemi-

nated intravascular coagulation (DIC) and septic shock. In

addition, metastatic infection of other organs can occur,

most notably the skin, the meninges and the lung, though any

(and often multiple) sites can be involved. The necrotic and

hemorrhagic skin lesions resulting from metastatic infec-

tion, DIC or both gave rise to the name ‘

‘the Black Death” in

the 14th century. Metastatic infection of the lung results in a

devastating necrotizing pneumonia (so-called pneumonic

plague) which fewer than 10% of afflicted persons survive

even with antibiotic therapy. 10 Beyond this, pneumonic

plague has important epidemiologic implications because

aerosolization of plague bacilli can result in person-to-

person spread by the respiratory route without the flea

vector. Given this, it is perhaps surprising that pneumonic

spread of the organism appears to have played at most a

secondary role in the evolution of plague pandemics in the

past.
11 Nevertheless, all suspected cases of plague should be

maintained in respiratory isolation during the first 48 hours

of treatment and chest roentgenograms carefully followed

for the evolution of pulmonary involvement. (If none de-

velops, wound and skin precautions are sufficient for the

subsequent treatment period .)
1

2

As noted previously, the recorded history of plague is a

long and rich one. Unlike many other febrile illnesses, the

distinctive clinical features of plague, and its occurrence in

overt epidemic form, make it relatively easy to recognize in

early recorded accounts of disease. Reliable descriptions of

plague can be found in the earliest passages of the Old Testa-

ment. The best known of the human pandemics, of course,

occurred in Western Europe in the 14th century. Written

records of this period strongly suggest that the disease was

reintroduced into Europe from a permanent focus in Asia

Minor via trading routes, presumably due to the importation

of plague-infected rats aboard merchant ships. This is most
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clearly attested to by the tendency for outbreaks to begin in

port cities.

The arrival of plague in the 14th century ports of Italy

initiated a pandemic that lasted more than 50 years. Its cata-

clysmic effects stunned contemporary observers, whose
doleful accounts of the immense suffering that is engendered

are among the most moving passages in the recorded litera-

ture of the time. In the city of Siena in 1348, an unhappy

witness to the tragedy recounted the scene:

The mortality in Siena began in May. It was a cruel and horrible thing; and I

do not know where to begin to tell of the cruelty and the pitiless ways. It

seemed that almost everyone became stupefied by seeing the pain. And it is

impossible for the human tongue to recount the awful truth. Indeed, one who
did not see such horribleness can be called blessed. And the victims died

almost immediately. They would swell beneath the armpits and in their

groins, and fall over while talking. Father abandoned child, wife husband,

one brother another; for this illness seemed to strike through breath and

sight. And so they died. And none could be found to bury the dead for

money or friendship. Members of a household brought their dead to a ditch

as best they could, without priest, without divine offices. Nor did the death

bell sound. And in many places in Siena great pits were dug and piled deep

with the multitude of dead. And they died by the hundreds, both day and

night, and all were thrown in those ditches and covered with earth. And as

soon as those ditches were filled, more were dug. And I, Agnolo di Tura

. . . buried my five children with my own hands. . . . And so many died that

all believed it was the end of the world .

1

The human responses to a calamity of this magnitude

were many. In the religious climate of the times, most saw

the outbreak as a divine retribution for sinful conduct. In

desperation people prayed to be spared, and processions

were held to venerate certain saints particularly associated

with plague. Processional banners from these events fre-

quently depicted St Sebastian, an early Christian martyr who
had died not from plague but from multiple arrow wounds at

the hands of his executioners many centuries before . How he

came to be associated with plague is uncertain; perhaps the

multiple skin lesions of the disease recalled the stigmata of

the saint’s wounds. More directly connected with the disease

was St Roch:

Inheriting wealth as a young man. as had St Francis, he had distributed it to

the poor and to the hospitals, and while returning from a pilgrimage to Rome
had encountered an epidemic and stayed to help the sick. Catching the

malady himself, he retreated to die alone in the woods, where a dog brought

him bread each day. “In these sad times,” says the legend, “when reality

was so somber and men so hard, people ascribed pity to animals." St Roch
recovered and, on appearing in rags as a beggar, was thought to be a spy and

thrown into jail, where he died, filling the cell with a strange light. As his

story spread and sainthood was conferred, it was believed that God would

cure of plague anyone who invoked his name .

4

Figure 1 illustrates a typical image of the patron saints of

plague sufferers.

Not all responses to the calamity were pious, however.

As might have been expected, with the failure of prayer to

arrest the epidemic, other methods were tried. Organized

bands of self-flagellants appeared, marching in processions

and whipping themselves while crying aloud to heaven for

pity in an attempt to atone for the sins of humanity. These

bands attracted widespread sympathy because of the ap-

parent selflessness of their actions, and their popular influ-

ence grew to the point where they became a considerable

threat to the influence and authority of the Church. With

growing hostility between the Flagellants and the Church,

the movement became overtly anticlerical and soon became
dominated by concerns for political power and popular influ-

ence. Not long thereafter, the movement took a still uglier

turn: the identification and persecution of scapegoats held to

be responsible for the epidemic. Chief among these were the

Jews, who were alleged to have poisoned the drinking wells

with the contagion. Vicious pogroms ensued, resulting in the

death of thousands of innocents before both Church and

government authorities finally suppressed the movement.

The pandemic ultimately receded from Europe (for rea-

sons still not entirely understood) but over the ensuing centu-

ries, periodic recrudescence of the disease continued both in

Europe and Asia, again typically beginning in port cities.

Epidemic outbreaks of plague have also occurred in the

United States; little known is the fact that the largest (and

most recent) of these occurred in San Francisco in 1901 . This

episode apparently originated from the arrival of a Chinese

merchant vessel bearing plague-infected rats and at least one

diseased human stowaway. The resulting epidemic produced

more than 100 fatalities, principally in San Francisco’s China-

town district. In the decades following this outbreak, it was

discovered, largely through the work of K. F. Meyer and his

co-workers at the Hooper Foundation here at the University of

California, San Francisco, that plague exists among wild ro-

dents in the Bay Area and throughout the western United

States. The conventional interpretation is that this reservoir

resulted from contact of imported infected rats (more prop-

erly, their fleas) with the resident ground squirrel population.

Figure 1 .—St Sebastian and St Roch, patron saints of plague vic-

tims. On the far right is St Sebastian with identifying arrows; next to

him is St Roch, complete with an evident femoral bubo. From Craw-

furd. 13
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There is little hard evidence, however, that plague did not

already exist among these animals.

Diagnosis, Therapy and Prevention

Because of the awesome rapidity with which the disease

can progress, early clinical diagnosis is essential. Before bu-

boes develop, there are few specific clues to the diagnosis.

Suspicion of the disease should be increased in febrile ill-

nesses occurring in the previously mentioned high-risk

groups, particularly if there has been animal contact within

the typical incubation period of two to seven days. It should be

remembered that direct contact with wild animals is not neces-

sary: recently there have been several cases of plague among
persons that have been traced to infected domestic cats. (It is

probable that the feline infection in these instances resulted

from contact of the cats with plague-bearing rodents.) Once

regional adenopathy develops, the diagnosis should always

be considered in febrile high-risk patients. Noteworthy is that

in as many as 10% of plague cases, buboes never develop. In

these “septicemic plague” cases, either organisms are ini-

tially deposited only in the blood stream, or those that enter

regional nodes for some reason provoke no inflammatory re-

action before invading the circulation.

The diagnosis of plague is readily confirmed by recovery

of Ypestis from clinical specimens. The organism can almost

always be recovered from the blood and from lymph node

aspirates, and cultures of these sites should always be ob-

tained. Gram's stain of the lymph node aspirates usually pro-

vides the earliest firm clue to the diagnosis, though the finding

of Gram-negative rods in nodal tissue from a high-risk patient

would not differentiate this process from tularemia. Serologic

tests for antibody to Y pestis are available and paired serum

specimens can be used to confirm the diagnosis if cultures

have been rendered negative by prior antibiotic therapy. Anti-

body is usually not detectable, however, until day 8 to 14 of

the disease and, hence, these tests are rarely helpful in guiding

decision-making in the critical early stages of the presenta-

tion.

The mortality of untreated plague is 50% to 60%; with

appropriate antibiotics, this figure can be substantially re-

duced. In the past ten years in the United States, the mortality

of plague has hovered around 15% to 20%. Many of the

deaths that continue to occur would likely be preventable with

earlier diagnosis and specific therapy. Standard regimens for

the treatment of plague include ten days of tetracycline (30 to

50 mg per kg of body weight a day in divided doses) or

streptomycin (30 mg per kg per day) or both. Alternative

drugs include chloramphenicol and sulfonamides. Patients

with proved or suspected plague meningitis should be given

chloramphenicol, 50 to 75 mg per kg per day, intravenously.

When plague is suspected, therapy should be begun empiri-

cally immediately following culture of blood, lymph node

and, if indicated, sputum and cerebrospinal fluid specimens.

As noted above, respiratory isolation is mandatory for the

first two to three days in hospital

.

Household contacts of bubonic plague cases, and all close

contacts of patients with pneumonic plague, should be exam-

ined promptly for the disease (it will develop in 5% of house-

hold contacts of flea-borne plague) and treated immediately if

any clinical symptoms are present.
12 Such contacts who are

asymptomatic should be given chemoprophylaxis with tetra-

cycline, 15 mg per kg per day orally, or a sulfonamide for a

seven-day course.

There are no completely effective measures for preventing

plague. Urban rat-control programs have greatly reduced the

population of infected rodents in large population centers in

the United States, but plague-infected squirrels and other wild

rodents continue to be present in nonurban areas throughout

California and the western United States, and there is little

prospect that this focus of sylvatic plague can be eliminated.

Certainly campers and vacationers should be instructed never

to approach or handle dead or dying squirrels or other wild

mammals. Many western states maintain active surveillance

programs for the occurrence of plague in wild animals, and

campers should be particularly careful in areas where sur-

veillance has shown ongoing disease. A moderately effective

vaccine for plague, comprised of formalin-inactivated Y
pestis , is available but because of its side effects, the need for

frequent booster immunizations and the relative rarity of the

disease, it is recommended only for persons in high-risk occu-

pations in plague-endemic areas.

Plasmids and Pestilence—The Microbiology of

Plague

Yersinia pestis is a facultative, nonsporulating Gram-neg-

ative rod that was discovered independently by the French

microbiologist Yersin and his Japanese competitor Kitasato

during their investigations of the Hong Kong plague epidemic

of 1894. (Those with an interest in the history of science will

find study of the details of this quest a rewarding venture. For

a brief introduction to this subject, the engaging account of

Gregg 3
is recommended. ) The virulence of Ypestis organisms

can be quantitated by intraperitoneal inoculation of animals:

the median lethal dose (LD 50 ) of fresh clinical isolates for

laboratory mice or guinea pigs is typically fewer than ten

organisms. 14 This extraordinary virulence has been linked to

a number of microbial determinants that are becoming under-

stood in increasing detail. Virulent organisms elaborate a

surface capsular material (termed fraction 1) that is antiphag-

ocytic. The ability of invasive Yersiniae to synthesize endoge-

nous purines enhances their ability to survive and multiply

within macrophages should they nonetheless be phagocy-

tized.
15

Clinical isolates also produce a pigment-binding sur-

face component that is believed to be important for iron

assimilation by the organism. The importance of this compo-

nent for virulence has been shown by the remarkable rise in

LD 50 upon mutational loss of this factor.
14

All of the above-mentioned virulence factors are encoded

by the yersinial chromosome. In recent years it has come to

light that Yersiniae also harbor several plasmids, some of

which encode additional important virulence factors.
1416 ' 18

One such plasmid of 9-kilobase (kb) pairs includes a determi-

nant for pesticin, a secretory protein that kills other bacterial

strains. Loss of this plasmid significantly diminishes viru-

lence for animals, though whether this is due to loss of pes-

ticin production per se or of other plasmid-linked genes is

unclear.

The most important yersinial virulence factors, however,

are governed by another plasmid of 72-kb pairs whose struc-

ture and function have been the subject of recent scrutiny. All

pathogenic Ypestis strains harbor this plasmid and display the

unusual property that at 37 °C they require environmental
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calcium for growth. Organisms grown under these conditions

also produce certain antigens (the so-called V and W anti-

gens) that are likewise associated with bacterial virulence.
14

Early on in plague research, it was noted that passage in

culrure frequently resulted in the appearance of variant organ-

isms that had lost the property of Ca++ dependence. These

organisms also lacked V and W antigens, and, upon animal

inoculation, were found to be almost completely avirulent

(mouse LD S0 greater than 10
7
organisms). When these variant

organisms are examined for plasmid DNA, they can be

shown to have lost the 72-kb plasmid. Reintroduction of this

plasmid by experimental means simultaneously restores viru-

lence, Ca++ dependence and V and W antigen production. In

careful mutational studies, Portnoy and Falkow 16 have de-

fined the region of the plasmid governing Ca ++ dependence

and shown it to be genetically distinct from loci controlling V
andW antigens; mutants affecting Ca+ + dependence alone are

avirulent.

Exactly how Ca++ dependence and pathogenicity are re-

lated remains a central unsolved problem in plague research.

Nevertheless, despite the evident hazards of working with

virulent plague bacilli, the determined efforts of a few talented

investigators have allowed a molecular and genetic dissection

of microbial virulence factors that has been equaled in few

other systems and continued progress in this area will likely

have much to teach us about the biology of bacterial invasive-

ness.
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Important Advances in Ginical Medicine

Ophthalmology
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Viral Corneal Disease

Viral infections of the conjunctiva and cornea are com-

monplace and threaten sight. Herpes simplex keratitis re-

mains the most common sight-threatening viral infection in

the United States. Significant advances in antiviral therapy

have occurred since the development of idoxuridine in 1964.

The newest and most potent topical antiviral agent for herpes

simplex keratitis is trifluridine (trifluorothymidine; Vi-

roptic). Trifluridine is available in drop form and is useful not

only for treating dendritic keratitis but is the drug of choice

for the more serious form, geographic herpetic keratitis. Vi-

darabine (adenosine arabinoside; Vira-A) is available in oint-

ment form and remains a useful antiviral agent for dendritic

keratitis. The use of corticosteroids is contraindicated during

active herpes simplex keratitis. For this reason, corticosteroid

antibiotic combination drops should be avoided by physicians

when treating "an infectious red eye.”

Herpes zoster ophthalmicus remains a common sight-

threatening infection, particularly in the elderly population.

Topical antiviral agents have not been effective for treating

this disorder. When the eye is involved, the mainstay of treat-

ment is topical corticosteroids, cycloplegics and control of

intraocular pressure. Recently studies using high-dose oral

acyclovir (Zovirax) have shown a beneficial response in

terms of the incidence and severity of both keratitis and uve-

itis. It appears that the use of this agent early in the course of

herpes zoster ophthalmicus (less than seven days from onset

of skin eruption) can be of significant ocular benefit. Unfortu-

nately, the drug does not appear to have a beneficial effect on

postherpetic neuralgia in immunocompetent patients.

RICHARD GRUTZMACHER, MD
Seattle
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Ocular Manifestations of the Acquired
Immunodeficiency Syndrome
Ocular disorders are a common manifestation of the ac-

quired immunodeficiency syndrome (AIDS). Disorders fall

into four categories: lesions related to retinal vascular dis-

ease, ocular neoplasms, neuro-ophthalmic abnormalities and

ocular opportunitistic infections. The most common ocular

lesions are “cotton wool spots” that correspond to areas of

retinal ischemia. A retinal vasculopathy of unknown cause

leads to focal retinal ischemia in most AIDS patients. Cotton

wool spots are asymptomatic, do not require treatment and

have no known diagnostic or prognostic significance. Ocular

neoplasms include conjunctival Kaposi’s sarcoma and orbital

Burkitt's lymphoma. Neuro-ophthalmic abnormalities, in-

cluding papilledema, cranial nerve palsies and visual field

defects, may be the first signs of intracranial infections or

neoplasms.

Many opportunistic pathogens have been reported to

cause ocular infections in AIDS patients. Cytomegalovirus

(CMV) retinopathy, however, which develops in a third of

patients, is the only common ocular opportunistic infection.

CMV infection causes full-thickness retinal necrosis and per-

manent loss of vision. Lesions are characterized by large

yellow-white granular patches with indistinct borders, usu-

ally associated with hemorrhage. CMV retinopathy may be

bilateral and multifocal. It is relentlessly progressive, eventu-

ally causing destruction of the entire retina.

Currently available antiviral drugs (vidarabine, acy-

clovir) and immunotherapeutic drugs (a- and 7-interferon,

interleukin 2) have been ineffective in treating CMV retinop-

athy in AIDS patients. Recently, however, a new drug, 9-

[2-hydroxy- 1 -(hydroxymethyl)ethoxymethyl]guanine (BW
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B759U, Burroughs Wellcome) has shown promise in the

treatment of this infection.

Most patients who have been treated with BW B759U on a

compassionate protocol basis have responded to treatment.

Treatment does not restore lost vision but does halt the prog-

ress of infection into visually important structures, including

the macula and optic nerve. The drug does not eradicate infec-

tion, and reactivation of disease is common following cessa-

tion of therapy. Recurrences develop at the borders of old

lesions, indicating the persistence of live virus in the eye

despite treatment. Therefore, it is necessary to maintain pa-

tients on continued therapy, which is complicated by the fact

that the drug can only be administered intravenously. BW
B759U is currently undergoing a multicenter randomized trial

to evaluate further its efficacy and safety in the management of

CMV retinopathy in AIDS.

Other intraocular infections in AIDS patients (ocular

toxoplasmosis, cryptococcosis, mycobacteriosis and histo-

plasmosis) are uncommon, but may be the first manifestation

of disseminated, tissue-invasive infections elsewhere in the

body.

GARY N HOLLAND. MD
Los Angeles
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Approaches to Surgical Repair of

Adult Strabismus

Strabismus (ocular misalignment) is often thought of as a

problem limited to infants and children. Actually, adult stra-

bismus is relatively common, occurring in about 1 % of the

general population. Adult strabismus can be the result of per-

sistent childhood strabismus or can be caused by cranial nerve

palsies, thyroid disease, trauma to the orbit or eyeball, a

periocular operation or loss of vision—that is, through cata-

racts or trauma. Patients with acquired strabismus should be

evaluated for the possibility of a neurologic disease such as

myasthenia gravis, progressive external ophthalmoplegia and

cranial nerve palsies. A helpful distinguishing feature be-

tween acquired and infantile strabismus is the presence of

diplopia. Infants and children (birth to 10 years of age) have a

high degree of central nervous system plasticity and are able

to develop a suppression mechanism that prevents diplopia

throughout life. Adults, however, are unable to suppress, and

acquired strabismus in adulthood inevitably results in dip-

lopia.

A common misconception is that strabismus in adulthood

is difficult or even impossible to treat. With recent advances in

medicine, however, adults with strabismus actually have

better treatment options than do children. One of the most

recent innovations in the treatment of adult strabismus is the

use of botulinum toxin injections (see the epitome on botu-

linum toxin for details). During the period of induced paral-

ysis, which lasts about six to eight weeks, the antagonist

muscle undergoes a secondary contraction. The transient pa-

ralysis wears off, but a persisent change in the antagonist

muscle occurs, thus producing a change in eye position. This

form of therapy requires only a topical anesthetic and is very

useful in patients with small-angle deviations and in patients

with a high anesthesia risk.

Another treatment modality that is extremely useful in

adults is the adjustable suture technique. This surgical proce-

dure allows the surgeon to change the eye position in the

immediate postoperative period while the patient is fully

awake. The operation is done in two stages. In the first stage,

the extraocular muscle is secured and placed on a suture in

such a way that the muscle location can be changed the fol-

lowing day when the patient is fully awake. The second phase

of the procedure entails adjusting the position of the muscle so

that the eyes are properly aligned. The adjustable suture tech-

nique is particularly useful in complicated strabismus cases,

such as in the treatment of superior oblique palsies where the

eyes can be misaligned vertically, horizontally and even tor-

sionally. With the adjustable suture technique, there is a much
better chance of straightening the eyes with one operation,

rather than the multiple surgical procedures often associated

with the correction of strabismus in adults.

KENNETH W. WRIGHT. MD
Los Angeles
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Treatment of Retinopathy of Prematurity

As the survival rate of low-birth-weight infants has in-

creased, there has been a concurrent increase in the incidence

of retinopathy of prematurity. This disorder is characterized

by retinal vascular changes that occur during the first months

of life, including arteriolar and venular dilatation and tortu-

osity, peripheral shunt formation and gliovascular prolifera-

tion into the vitreous body. These alterations often are

minimal and regress in time, but they may progress and lead

to cicatrix formation and total retinal detachment, sometimes

called retrolental fibroplasia. Cicatricial retrolental fibro-

plasia develops in an estimated 2,100 infants a year in the

United States.

Many types of therapy have been tried. The results of

recently completed trials of prophylaxis with antioxidants

(vitamin E) have been disappointing and surgical treatment of

retinal detachment in advanced stages of retrolental fibro-

plasia generally has poor results. Because the vasoprolifera-

tive changes seen in retinopathy of prematurity are similar to

those found in conditions related to retinal ischemia or hy-

poxia—such as diabetic retinopathy and sickle cell retinop-

athy— it has been postulated that therapy analogous to that

found efficacious in these diseases might be of value in pre-

venting progression of the retinopathy of prematurity. Abla-

tion of ischemic retinal tissue in the acute phases of this

disorder by cryotherapy has been postulated to improve oxy-

genation of surrounding retinal tissue and to reduce the vaso-

proliferative changes that lead to cicatrix formation.

Cryotherapy and photocoagulation have been tested in many
isolated, relatively uncontrolled trials of small sample size,

leading to variable results and conclusions. Photocoagulation

using either xenon arc or argon laser has proved technically

i
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unfeasible and, in recent years, attention has been centered on

cryoablation techniques.

Until recently, lack of a satisfactory working classifica-

tion for acute retinopathy of prematurity has hampered under-

standing of the natural history of the disease, the risk factors

for its progression and the efficacy of its treatment. The re-

cently published International Classification of Retinopathy

of Prematurity (1CROP) has led to the establishment of a

randomized, prospective, controlled multicenter study of the

safety and efficacy of ablative cryotherapy
,
permitting consis-

tent identification of cases, enrollment at uniform stages of the

disease and comparison of data from a large series of cases by

observers at different locations. This protocol has recently

been started under the auspices of the National Eye Institute

(Multicenter Trial of Cryotherapy for Retinopathy of Prema-

turity) and, it is hoped, will answer many questions about this

increasingly prevalent, potentially blinding disease of prema-

ture infants.

ALAN M. ROTH, MD
Sacramento, California
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Current Approach to Intractable

Glaucoma
Filtering operations such as trabeculectomies and full-

thickness scleral fistulizing procedures are currently used in

the surgical management of glaucoma in patients who have

failed to respond to maximal medical therapy and argon laser

trabeculoplasties. These procedures will control the intra-

ocular pressure in about 85% of patients with primary open-

angle glaucomas. Unfortunately, the success rate of filtering

procedures in patients with aphakic glaucomas, neovascular

glaucomas, young patients and those with congenital glau-

comas is poor, in most instances because the subconjunctival

drainage area (bleb) is obliterated by scar tissue. In these

patients, one method of modifying the healing process is the

use of antimetabolites, such as 5-fluorouracil. A multicenter

national trial is now studying the effectiveness of 5-fluoro-

uracil as compared with the more traditional filtering

operations in controlling intraocular pressure in these diffi-

cult-to-manage cases. 5-Fluorouracil (5 mg) is injected sub-

conjunctivally 180° from the trabeculectomy site twice a day

from day 1—the first day after the trabeculectomy—and then

daily from day 8 to 14.

Another approach has been the use of setons. Certain

types of setons allow the healing to progress naturally but

limit contraction of the scar tissue as implantation of a solid

plate acts to preserve a fluid reservoir. Scar tissue forms

around the plate, but contraction of the scar tissue is re-

stricted. Aqueous humor fills the cavity around the plate,

forming a bleb, and percolates through the fibrous capsule to

be absorbed by the surrounding vessels.

The principle of using a rigid device to maintain a bleb

cavity in the region of the equator of the globe has been

incorporated into the Schocket implant, the Krupin long tube

valve and the Molteno implant. The Molteno implant consists

of a long, thin silicone tube attached to a 13.5-mm diameter

round, rigid methyl-methacrylate plate. The plate is sutured

to the outer scleral surface in the equatorial region of the globe

so that the large bleb that forms lies within the muscle cone

beneath Tenon’s capsule. The thin silicone tube attached to the

plate is cut to the correct length and introduced into the ante-

rior chamber. A transient rise in the intraocular pressure

occurs two to ten weeks' postoperatively. Histologic studies

suggest that this transient reaction is inflammatory in nature,

and with resolution of the inflammation, intraocular pressure

returns toward normal and remains well controlled with min-

imal medication. Short-term results have been encouraging,

with 85% of patients maintaining intraocular pressure below

22 mm of mercury.

The major initial complication following introduction of

the Molteno tube into the anterior chamber was short-term

hypotony. This problem has been overcome, however, by

placing an absorbable ligature around the tube (which opens

spontaneously in about 75% of cases after four weeks) or by

using a valve that opens at 8 to 10 mm of mercury, as used by

Krupin.

The current surgical approach to severe, intractable glau-

coma by either trabeculectomy, 5-fluorouracil injections or

implantation of setons that incorporate equatorial plates to

maintain a bleb cavity has significantly increased the success

rates in these difficult management cases.

GEORGE BAERVELDT. MD
Los Angeles
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Ultraviolet Filtration and Light Damage
The human lens absorbs ultraviolet and deep blue light, and

there is evidence that some of this energy alters proteins

whose structure is critical to the transparency of the tissue.

Over a lifetime, this process contributes to yellowing and

hardening of the lens that, in extreme cases, becomes dense

enough to interfere with vision and to be called a cataract.

Light that passes through the lens is absorbed in the retina

and in the retinal pigment epithelium, a supportive tissue that

functions, among other things, to phagocytize retinal waste

products. This energy facilitates the formation of oxidative

free radicals that damage the complex lipid membranes of the

photoreceptors. These oxidized lipids are relatively indigest-

ible and hasten the accumulation of lipid debris that clogs the

retinal pigment epithelium of older eyes. In some eyes the i

overburdened retinal pigment epithelium breaks down, with I

resultant damage to the adjacent retina. This process appears i

to be a major factor in the development of age-related macular

degeneration.

Very bright or sustained light exposure can also be dam-

aging in the short term to photoreceptors and retinal pigment

epithelium. Spending the day on a sunny beach or ski slope

without sunglasses may be enough to cause a degree of cel-

lular injury—and, the longer the exposure, the less easy it is

for the visual cells to recover. The most damaging wave-

lengths for photic injury to the retina are in the ultraviolet and

the blue end of the visible spectrum.

On the basis of these findings, the use of good-quality
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ultraviolet-absorbing sunglasses under bright outdoor condi-

tions seems prudent. It also seems prudent to provide some

extra ultraviolet filtration for people who have had their lens

removed by cataract surgery. Manufacturers have responded

to the latter concerns by marketing spectacles and intraocular

lenses that block all light below 400 nm (the cutoff for a

human lens). Unfortunately, the manufacturers of sunglasses

have not been so explicit about the characteristics of their

products . Ordinary glass and plastic absorb the far ultraviolet

(below 350 nm) and some manufacturers advertise such lenses

as “UV absorbing,” which is misleading because light be-

tween 350 and 450 nm may still be transmitted and may be

damaging.

To purchase sunglasses for ultraviolet protection, I sug-

gest asking the vendor for information about spectral charac-

teristics. An effective sunglass for retinal protection should

block not only the full range of ultraviolet, but also the deep

blue end of the spectrum. Because of the reduction in blue

light transmission, such glasses often have a yellowish or

amber tint in addition to whatever degree of darkness they

may have.

MICHAEL F. MARMOR. MD
Stanford. California
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Recessive Human Cancer Genes
I Recent observations in retinoblastoma, a relatively rare

malignant intraocular tumor in childhood, have provided evi-

dence for a new class of human cancer genes. It is generally

accepted that division and differentiation of cells in higher

organisms are regulated by many controls and that tumors

arise through the accumulation of several changes releasing

the cells from constraints on growth. Statistical data suggest

that two successive mutationlike changes are required for the

development of retinoblastoma, three to four for leukemias

and six to seven for carcinomas.

The first evidence for the presence of recessive cancer

genes in humans was provided by retinoblastoma. It has been

known for more than 15 years that in 2 % to 3 % of retinoblas-

toma cases
,
a loss or deletion of region q 1 4 ofchromosome 1

3

was associated with the appearance of retinoblastoma. Obser-

vations that the loss or deletion of both 1 3 chromosomes had

occurred in the tumor of one patient suggested that the two

“mutations” postulated by Knudson as being necessary for

retinoblastoma to develop might be the loss or inactivation of

both copies of a recessive gene on chromosome 13 perhaps

necessary for differentiation. This concept has been strength-

ened by the subsequent observation that in nearly 80% of all

retinoblastomas examined, both sporadic and familial, chro-

mosome 13 becomes homozygous, presumably for the mutant

or abnormal regulator gene at the retinoblastoma locus. Re-

cently osteosarcoma, a tumor known to occur frequently in

families with retinoblastoma, has been shown to be homozy-

gous for the same 1 3 chromosome, suggesting that this “regu-

lator gene” may normally limit bone as well as retinal

growth.

The recessive “regulatory” gene model in humans has

subsequently been shown to hold for Wilms' tumor where loss

of both copies of a recessive cancer gene on the short arm of

chromosome 1 1 has been found. This same locus seems to be

involved as well in some other childhood tumors, specifically

rhabdomyosarcoma and hepatoblastoma.

It is not surprising that the childhood tumors arise from

relatively fewer events than adult tumors because they appear

earlier in life. It is clear from the experience with retinoblas-

toma that specific DNA changes, whether inherited or not,

are inherently a part of the tumorigenic process.

A. LINN MURPHREE, MD
Los Angeles
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Diabetic Macular Edema
Macular edema (swelling of the central, reading part of the

retina) is the leading cause of vision loss in the diabetic popu-

lation. Although this vision loss is usually not as severe as that

caused by bleeding inside the eye, patients with this complica-

tion can lose reading and driving vision. Depending on a

patient's age at diagnosis of diabetes, one population-based

study found the prevalence rate of macular edema to vary

from 0% to 3% in those patients with diabetes for less than 5

years and 28% to 29% for those patients with diabetes for 20

or more years. A recently published national collaborative

study has shown that photocoagulation is an effective treat-

ment for many of these patients.

The beneficial effect of photocoagulation treatment was

shown in those eyes with early diabetic retinopathy (scattered

retinal hemorrhages, microaneurysms and exudates) and clin-

ically significant macular edema. Clinically significant mac-

ular edema is defined as:

• thickening of the retina at or within 500 microns of the

center of the macula (located one disc diameter temporal to

the optic nerve),

• hard exudates at or within 500 microns of the center of

the macula if associated with thickening of adjacent retina and

• a zone or zones of retinal thickening one disc area or

larger in size, any part of which is within one disc diameter of

the center of the macula.

Thus, diabetic patients with early diabetic retinopathy and

one or more of the above findings should be considered for

focal or limited-scatter photocoagulation treatment of the

macula. Whether to treat macular edema in eyes with more

advanced retinopathy (venous dilatation and beading, intra-

retinal microvascular abnormalities, cotton wool spots or ret-

inal or disc neovascularization) was left to the discretion of

the treating ophthalmologist. The study showed a beneficial

trend of treatment in these eyes, but the results were not

conclusive. Panretinal photocoagulation treatment should be

applied if a high-risk characteristic is present as defined in a

prior national collaborative study.
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About 4,000 patients will continue to be followed as part

of the Early Treatment Diabetic Retinopathy Study to answer

the study’s two remaining questions:

1 . When in the course of diabetic retinopathy is it most

effective to initiate photocoagulation therapy?

2. Is aspirin effective in altering the course of diabetic

retinopathy?
JAMES L. KINYOUN. MD
Seattle
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Treatment of Macular Pucker

The term macular pucker refers to membranes overlying

or distorting the macula or foveal region of the retina, causing

a significant reduction in central vision. These membranes

may occur spontaneously; they are also a major cause of poor

central vision following surgical correction of a retinal de-

tachment due to a retinal hole. Epiretinal membranes are often

seen in diabetic retinal disease.

Puckering of the macula occurs when contraction of the

preretinal membranes causes wrinkling of the underlying

retina. This is accompanied by distortion and reduction in

visual acuity. These preretinal membranes may very rarely

separate from the retina spontaneously, with improvement in

vision.

Vitreous surgical techniques can be used to remove epi-

retinal membranes. The success rate of this operation is high,

with visual improvement occurring in up to 90% of cases.

The greatest amount of improvement occurs in cases with the

greatest degree of visual reduction. Vision limited to counting

fingers may be improved to the 20/100 level even after several

years of reduced vision. Visual distortion may also improve

significantly following surgical repair.

Complications are uncommon but do occur. They include

retinal detachment, recurrence of the epiretinal membranes

on rare occasions and cataract.

MAURICE B. LANDERS, MD
Sacramento, California
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Botulinum Toxin Therapy in the
Management of Strabismus and Lid
Disorders

In 1973 Scott, Rosenbaum and Collins reported on the use of

various drugs injected directly into the extraocular muscles of

monkeys. The drugs used were diiosopropyl fluorophos-

phate, cobra neurotoxin, botulinum neurotoxin and alcohol.

The goal was to discover a pharmacologic means of pro-

ducing a long-term paralysis of the injected muscle while
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causing minimal systemic involvement. Botulinum toxin ap-

peared to satisfy these requirements.

In 1981 Scott reported on the results of 132 injections in

42 humans. In 1982 he initiated a prospective multicenter

clinical trial to evaluate the safety and efficacy of botulinum

toxin under a Food and Drug Administration protocol. To

date, more than 5,000 patients have been injected, and the

study is still under way.

Six antigenically different types of botulinum toxin have

been identified. Type A neurotoxin is the only one used phar-

macologically at this time; it is a single polypeptide chain

with a molecular weight of about 1 50,000.

Botulinum toxin appears to act by interfering with acetyl-

choline release from the nerve terminal. It acts on individual

muscle terminals presynaptically, but apparently does not af-

fect the electrical excitability or conduction in either the

muscle or nerve. The doses used seem to be below the

threshold of recognition by the immune system, thus allowing

repeated injections.

The therapeutic principle of botulinum toxin in strabismus

is to paralyze the injected muscle. The paralysis usually lasts

four to eight weeks, during which time the antagonist muscle

has a chance to contract or gain strength. When the pharmaco-

logic effect wears off, the forces should then be balanced. In

other words, the injected muscle will have undergone a weak-

ening procedure or chemical “recession” and the antagonist

muscle will have undergone contracture or a “resection.”

Botulinum toxin can also be used to prevent contracture of a

muscle when the antagonist muscle is paralyzed and when one

is awaiting recovery of that paralysis, such as in a case of

acute sixth nerve palsy.

Adults are injected using only topical anesthesia. A spe-

cial portable electromyographic recorder is attached to a

monopolar or bipolar electrode in a uniquely designed hy-

podermic needle. In the tip of the hypodermic needle is the

electrode used for proper placement of the neurotoxin in the

muscle. The needle is inserted subconjunctivally and is then

passed into the desired muscle, with that muscle undergoing

contracture. Usually 0.1 ml of toxin is injected. The dosages

range between 1 x 10“ 3 and 1 x 10“ 2
^g, or 1 /200th the me-

dian lethal dose level for humans.

Considerable clinical experience has occurred during the

past several years. The absolute indications are not yet com-

pletely clear, however, although several principles seem to be

emerging. There is much more widespread usage of the drug

in adults than in children because of the need to use ketamine

hydrochloride anesthesia for children and the need for reinjec-

tion, at least at current protocol dose schedules. There is more

enthusiasm for injecting the horizontal rectus muscles than

the vertical rectus muscles, as they are easier to inject. Also,

in superior rectus injections there is involvement of the lid,

and in the inferior rectus injections, the inferior oblique

muscle is involved. The mean correction per injection is

about 20 prism diopters. Thus, the ideal patient appears to be

one with horizontal strabismus of small to moderate size.

There are several strabismic conditions for which botu-

linum toxin injection is ideal. These include chronic sixth

nerve palsy when accompanied by a transposition procedure,

acute sixth nerve palsy to prevent secondary contracture and

acute thyroid ophthalmopathy when surgical treatment is not

yet indicated. Phthisis, active inflammation or severe glau-
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coma may be exacerbated by an operation. These all can be

treated with botulinum toxin. Small-angle strabismus, espe-

cially surgical undercorrections and overcorrections when
one does not desire to reoperate, are also good indications.

Side effects have been minimal, but include globe perfora-

tion from the injection needle, transient ptosis and temporary

adjacent muscle paresis with induced vertical deviation. No
serious systemic side effects have been reported.

The drug has also been useful for the temporary but dra-

matic relief of benign essential blepharospasm and hemifacial

spasm. For these disorders, the paralysis of the orbicularis

may last several months. Spastic entropion has also been

relieved temporarily by botulinum injection.

ARTHUR L. ROSENBAUM, MD
Los Angeles

ALAN B. SCOTT. MD
San Francisco
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Editorials

How About Some Affirmative Action for

Patient Advocacy?
Patient advocacy appears to be a logical extension of a

doctor’s professional commitment to do what he or she be-

lieves best for his or her patient. In simpler times little more

was involved than the professional relationship between the

two. Perhaps a nurse or a local hospital might be involved.

But the times are no longer simple. Health care has become a

complex system, embodying many forces that profoundly af-

fect patient care. Each of these forces (we call them third

parties) has its own interests and objectives within the health

care system, and these may or may not be in the best interests

of patients, either individually or collectively. So far there has

been no clearly identified advocate of patients’ interests in this

complex system that has developed so many new dimensions.

This was recognized some time ago by the leaders of orga-

nized medicine who proclaimed, with some fanfare, that phy-

sicians and the medical profession should assume the role of

advocates of patients wherever this might be needed in health

care . This call to action was repeated in many medical forums

throughout the country. But there is too little evidence that

much has happened. There has been surprisingly little discus-

sion of just what is the meaning of patient advocacy, or just

what are the responsibilities and duties of individual physi-

cians and organized medicine as patient advocates in today’s

health care environment.

When one thinks about it, the role of patient advocacy for

physicians and organized medicine could be a sleeping social,

economic and political giant. After all, patients are what

health care, and therefore the health care system, are all

about. The public easily identifies with patients and may be

expected to identify easily with whomever it believes to be

genuine patient advocates. But here there seems to be sort of a

slip twixt the cup and the lip. The public does not yet identify

organized medicine, or even physicians, with patient advo-

cacy within the health care system. Self-proclaimed advocacy

has not been enough. Rather there are suspicions that some

physicians may become increasingly self serving under the

economic pressures of the new health care environment,

while organized medicine continues to be too often perceived

as more of a trade association whose foremost purpose is to

protect the economic interests of physicians. It seems obvious

that unless something fairly convincing, perhaps even dra-

matic, is done to change these perceptions, this potentially

very important and helpful political giant will remain asleep.

What to do? Patient advocacy by individual physicians

and organized medicine must somehow become a genuine

commitment with recognized good performance that is highly

visible for all to see. It should be reaffirmed over and over

again that a physician’s first duty is to a patient, and particu-

larly a sick patient, no matter what the health care arrange-

ments or what the social , economic or political interests of the

physician may be. This should be visible for all to see, even in

the media when appropriate. In the social arena, there are

many patients and potential patients whose health care needs

are not now being effectively advocated by anyone while they

seem to be falling relatively unnoticed through the cracks in

the current competitive health care system. Perhaps orga-

nized medicine could create a data base for patient access to

care, much as it now has an authoritative and respected data

base for the qualifications and practice of physicians, whether

or not they belong to the AMA. In the economic sphere there

is much that physicians and organized medicine could do by

bringing their scientific and experiential expertise to bear to

reduce waste and unnecessary expense to patients, and in

politics some lessons might be learned from an organization

such as the American Association of Retired Persons

(AARP), which has succeeded in becoming a recognized and

effective social, economic and political advocate of the inter-

ests of another very large segment of the population, the

elderly.

But so far not very much seems to be happening—or if it

is, it is not very visible or being recognized as genuine activist

patient advocacy by physicians and the medical profession.

And the public has yet to be impressed, let alone convinced.

The great giant sleeps relatively undisturbed, and will likely

continue to do so unless there is aggressive, and perhaps even

massive affirmative action on the part of physicians and orga-

nized medicine to make the profession’s patient advocacy an

effective day-to-day reality visible for all to see. The giant is

there, and sooner or later someone will surely awaken it. And
on the bleak side, it has been suggested with some authority

that at the present moment much of the public may hold the

perception that the government is more on their side and

acting more in their behalf in health care than is organized

medicine.

MSMW

Those Nasty Radicals

The diversity of clinical conditions in which there is evi-

dence for the role of oxygen-derived free radicals is outlined

in broad brush strokes in this issue by Katz. What is remark-

able about oxygen radicals is their apparent role in a variety of

pathological conditions such as ischemia, immunological dis-

orders, trauma, dietary deficiency states, radiation injury and

aging, to name just a few. Thus, oxygen radicals seem to have

roles in disease processes in which there is little apparent

commonality of causation.

The source of oxygen radicals in biological systems is a

function of enzyme pathways that initiate transfer of single

electrons, thus producing, by definition, chemical radicals

which contain in the outer electron orbit an unpaired electron.

Oxygen radicals tend to be highly unstable and will either give

up or take on an electron to gain parity. Accordingly, radicals

can act as either reducing or oxidizing agents. The electron

transport systems such as those contained in mitochondria

are, by and large, efficient in the simultaneous transfer of two

electrons, virtually excluding the formation of oxygen radi-

cals. On the other hand, the electron transport system on the

cell membrane of phagocytic cells (macrophages, mono-
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cytes, neutrophils, eosinophils) contains the reduced form of

nicotinamide-adenine dinucleotide phosphate (NADPH) oxi-

dase, which is designed to transfer single electrons to oxy-

gen. 1 The product is always an oxygen radical, superoxide

anion (0 2
*
), and its subsequent successive electron reduction

products, which include H 202 (hydrogen peroxide) and the

hydroxyl radical (HO*). While HO* appears to be the most

unstable and reactive of the oxygen radicals, phagocytic cells

can also convert H 202 in the presence of myeloperoxidase and

halide to other noxious agents such as hypochlorous acid and

stable chloramines, all of which are potent oxidants.

Within phagocytic cells, in addition to the NADPH-oxi-
dase system, it is possible to derive oxygen radicals from

other electron transport pathways, including those contained

in mitochondria, microsomes, peroxisomes and the cycloox-

ygenase pathway in the arachidonic acid cascade. Under most

situations, however, it is the NADPH-oxidase pathway that is

far and away the most important source of oxygen radicals in

phagocytic cells. This pathway exists for the purpose of

killing microbes that undergo phagocytic ingestion. The

NADPH-oxidase system can also be readily triggered by sur-

face-related events—such as contact of phagocytic cells with

chemotactic peptides or immune complexes— in which the

activated region of the cell membrane remains on the external

surface of the phagocyte, rather than being internalized and

incorporated into a phagocytic vacuole where oxygen radicals

can be sequestrated from both the cell and the extracellular

environment. When the activated segment of cell membrane

remains on the cell surface and is not internalized, oxygen

radicals have nowhere to go but to diffuse away from the

phagocyte, striking whatever happens to be in the path, be

these cells, basement membrane, connective tissue matrix,

proteins in interstitial fluids and the like. These circumstances

appear to be relevant to tissue damage associated with a va-

riety of inflammatory conditions in which either residential or

recruited blood phagocytic cells are activated to produce ox-

ygen radicals.
2

As Katz also emphasizes, another source of oxygen radi-

cals is the xanthine oxidase system, which exists in most cells

throughout the body, with the possible exception of the cen-

tral nervous system. This enzyme can be activated by the

release of proteases within lysosomal granules contained

within cells. McCord and colleagues have developed the con-

cept that xanthine oxidase is responsible for the ultimate, fully

expressed tissue damage accompanying ischemic injury of the

small bowel or myocardium. 3
If xanthine oxidase is important

in ischemic injury, as the case seems to be, details of the

pathophysiologic events are unclear. Is 0 2
* generated exclu-

sively intracellularly and, if so, are all of the pathogenic

events also intracellular? If this is the case, injury by the

xanthine oxidase system would appear to be entirely limited to

individual cells in which xanthine oxidase has been activated.

That intervention in ischemic injury with the enzyme super-

oxide dismutase (by its conversion of 0 2
* to H 202 )

protects

against ischemic injury of the bowel or myocardium suggests

that 0 2
* (or its derivatives) must be exiting from the cell of

origin because it is unlikely that superoxide dismutase can

gain entry to the intracellular environment. Working out these

details is important because the development of effective pro-

tective interventions will probably rely on some of this infor-

mation. The role of the xanthine oxidase system stands in

sharp contrast to the NADPH-oxidase system in phagocytic

cells in which the injury to target cells appears to proceed not

from within the target cell but from the effector cell, with

bombardment of the target cell from the exterior. The attrac-

tiveness of the xanthine oxidase hypothesis is the suscepti-

bility of the enzyme to inhibition by allopurinol. In view of

conflicting evidence for the origin of oxygen radicals in-

volved in ischemic damage of the myocardium (xanthine oxi-

dase versus neutrophil-associated NADPH oxidase),
4 5 more

work needs to be done to clarify the picture. There is in-

triguing but unconfirmed evidence suggesting that ischemic

injury of the central nervous system may also be related to a

role for oxygen radicals.

Oxygen radicals bring about damage by a variety of mech-

anisms, both direct and indirect, and these reactions can in-

volve intact cells, intracellular components and connective

tissue matrices, to name just a few targets. Cross-linking or

peroxidative changes in proteins orglycosaminoglycans, per-

oxidation of lipids with scission and release of aldehydes,

oxidative inactivation of protease inhibitors, oxidative

changes resulting in strand breaks in DNA or sister chromatid

exchanges are only a few of the chemical reactions or events

ascribed to the effects of oxygen radicals.
1 What is apparent is

that the outcome of these chemical reactions can be expressed

in a variety of ways, ranging from cell dysfunction and poten-

tial mutagenesis to outright cell necrosis.

Emerging from many laboratories is evidence that iron

plays an important role in oxygen radical -mediated tissue

damage. Although it has been known for some time that the

addition of iron in the presence of lipid results in peroxidation

and it has been many years since Fenton described the ability

of iron to catalyze the transfer of an electron from 0 2
* to

H 202 ,
resulting in the appearance of HO*, only recently has

the key role of iron been appreciated in oxygen radical-medi-

ated events in vivo. 6 '9 Experimental immune complex injury

of vessels and complement and neutrophil-dependent (and

oxygen radical-mediated) damage of endothelial cells in vivo

can be blocked by the application of iron chelators. Thus, it

appears that irrespective of whether Ol’ is being formed by

xanthine oxidase or by NADPH oxidase, its conversion to

H 202 and the iron catalyzed reduction of H 202 to HO * are key

events leading to tissue injury. From these observations de-

rive the various therapeutic strategies that have been success-

fully used in experimental animals: antioxidant enzymes

(superoxide dismutase, catalase, glutathione peroxidase/re-

ductase), relatively specific (dimethyl sulfoxide) or nonspe-

cific (vitamin E) scavengers, inhibition of xanthine oxidase

(allopurinol) or its product, 0 2
* (superoxide dismutase) and

iron chelators (apolactoferrin, deferoxamine). To what extent

these agents will have applicability in human diseases or syn-

dromes remains to be determined. Although these interven-

tions have the potential to interfere with the normal

oxygen-dependent antimicrobial mechanisms of phagocytic

cells, it seems likely that the cautious use and “clinical titra-

tion” of the drugs will probably circumvent these potential

problems, much as is the case with the clinical use of immu-

nosuppressive drugs.

It should not be a terribly time-consuming process to deter-

mine ifsome of these interventions will be clinically useful . In

the case of the adult respiratory distress syndrome in which

there is evidence for oxygen radical -mediated events, given

APRIL 1986 • 144 • 4 459



EDITORIALS

the 50% lethality of these patients over a 72-hour period, the

utility of these potential therapeutic interventions should be

quite amenable to analysis. Other conditions such as those of

ischemia could pose formidable problems in determining

whether or not antioxidant interventions will be useful. Obvi-

ously, reliable guideposts such as a dramatically lowered inci-

dence of postmyocardial infarct arrhythmias, obvious

clinical salvage in acute spinal cord injuries and the like

would be the types of determinants that would need to be

carefully selected and agreed upon before clinical trials.

The great breadth and diversity of clinical conditions in

which oxygen radicals may be involved in the pathogenesis of

tissue damage should be of interest to all clinicians. It can be

predicted that, as our knowledge and understanding of oxygen

radical mechanisms improve, we will likely see the emer-

gence of a new pharmacologic approach to the development

of anti-inflammatory therapy.

PETER A. WARD. MD
Professor and Chair

Department of Pathology

The University of Michigan Medical School

Ann Arbor
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Of English and Health Care

Elsewhere in this issue is a study by Hu and Coveil indi-

cating that health care usage among Hispanic patients cor-

relates positively with their ability to communicate in

English. The study was done in five outpatient clinics in San

Diego County in California, an area in which the population

is heavily Hispanic and where all of the clinics had bilingual

personnel. One might surmise that if a working knowledge of

English is important for adequate participation in the health

care that is available in America, it is probably also important

for adequate participation in many other aspects of American

life.

In many parts of the country there are large and growing

populations that speak little or no English. This is not only a

problem in health care, but it is also a problem of particular

and often critical importance in many of the nation's schools.

Understandably in an egalitarian society, there is great em-

phasis on providing bilingual or multilingual health care

workers, teachers and classroom instruction, and in some

places providing ballots and voting information in several

languages. All of these are commendable and even necessary

activities to help non-English-speaking persons to move more

nearly into the mainstream of American life. But is this really

enough? Is it really enough to recognize the equal rights of

separate cultures and separate languages to coexist within the

social, economic and political framework of America? Ought

we not to ask whether these persons of separate cultures and

separate languages can ever fully participate in or contribute

to the American way of life without mastery of the nation's

common language of communication, which is English?

Probably they cannot. After all, our laws are in English, our

business is conducted in English and our way of life is commu-
nicated at home and abroad in English. And it may well be

that those who have come to America, seeking to enjoy its

benefits for themselves and their children, will begin to re-

alize their goal of full participation only as soon as they can

make the English language their own.

The positive correlation of an ability to communicate in

English with an optimal use of the health care system demon-

strated by the study in San Diego County may be a simple

observation, but one that could have profound significance. If

so, then, in our quest for an egalitarian society, we should be

careful not to lose sight of the incentives and genuine need for

mastery of English as an essential ingredient of full participa-

tion in an America that continues to welcome immigrants to

its shores and across its borders.

MSMW
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Case Reports

Acute Pancreatitis Associated

With Long-term Sulindac Therapy

DEBORAH J. ZYGMUNT, MD
H. JAMES WILLIAMS, MD
STEPHEN R. BIENZ, MD
Salt Lake City

Sulindac (Clinoril, Merck Sharp & Dohme, West Point,

Pa), a nonsteroidal anti-inflammatory agent, is widely used in

the treatment of osteoarthritis, rheumatoid arthritis, anky-

losing spondylitis, acute gouty arthritis and other rheumatic

disorders.
1

Its use has been associated with a variety of ad-

verse reactions, including gastrointestinal toxic reaction,
2 3

hepatotoxic disorder,
4 5

hypersensitivity reactions,
3 aseptic

meningitis,
6 Stevens-Johnson syndrome, 5 toxic epidermal

necrolysis syndrome, 5 agranulocytosis, 7
aplastic anemia8 and

acute pancreatitis.
2 5 9-11 Many of these untoward effects

occur early in the course of therapy. We describe a case of

acute pancreatitis associated with long-term sulindac therapy.

Report of a Case
The patient, a 31 -year-old woman with the diagnosis of

polyarticular juvenile rheumatoid arthritis since age 1 1 , had

been receiving ongoing nonsteroidal anti-inflammatory

therapy with sulindac, 150 mg three times a day, since Jan-

uary 1979. In September 1984 nausea and epigastric pain

developed that radiated to the back and she sought medical

attention at a hospital emergency room where her serum amy-

lase measured 2,547 units per dl. She was then transferred to

the University of Utah Medical Center (UUMC). The patient

had no history of biliary or peptic ulcer disease and did not

drink alcohol. There was no history of abdominal trauma.

The only other medication on admission was cyclobenzaprine

hydrochloride, 10 mg, as needed for muscle spasms. She had

received no steroid therapy for more than six years. The

sulindac therapy was discontinued at the time of her admis-

sion to hospital. Serum aminotransferase and alkaline phos-

phatase levels at the time of admission were within normal

limits and the serum amylase level fell to 191 units per dl

(normal 23 to 85) by day 4 of her hospital course. An ultra-

sound study of the gallbladder and pancreas showed no abnor-

malities. The patient had increasing joint pain during her

hospital stay and sulindac therapy at the previous dosage was

reinstituted before discharge.

About six weeks later epigastric pain again developed

with radiation to the back. A serum amylase determination at

another hospital emergency room showed a concentration of

350 units per dl, and a diagnosis of acute pancreatitis was

(Zygmunt DJ, Williams HJ. Bienz SR: Acute pancreatitis associated with

long-term sulindac therapy. WestJ Med 1986 Apr; 144:461-462)

From the Division of Rheumatology , Department of Internal Medicine, University

of Utah Medical Center, Salt Lake City.

Reprint requests to H James Williams. MD. Department of Medicine. University of

Utah Medical Center. 50 North Medical Drive, Salt Lake City. UT 84132.

ABBREVIATIONS USED IN TEXT

NSAID = nonsteroidal anti-inflammatory drug

UUMC = University of Utah Medical Center

made. The patient was given meperidine hydrochloride intra-

muscularly and discharged. Because of persistent abdominal

pain, she was subsequently admitted to UUMC at which time

a serum amylase level was 1,122 units per dl and lipase was

800 IU per liter (normal 40 to 240). Also elevated were the

following: total bilirubin 1.4 mg per dl (normal 0.2 to 1.3),

y-glutamyl transpeptidase 95 IU per liter (normal 5 to 85),

alkaline phosphatase 203 IU per liter (normal 44 to 147) and

aspartate aminotransferase 77 IU per liter (normal 9 to 55).

The triglyceride level was normal, as was the serum calcium.

An ultrasound study of the gallbladder showed no evidence of

cholelithiasis or pancreatic abnormalities. An upper gastroin-

testinal series was attempted but could not be completed due to

lack of patient cooperation. The patient’s epigastric pain on

admission resolved with the discontinuation of sulindac

therapy, intravenous administration of cimetidine, fluids and

bowel rest. Discharge values of serum amylase and lipase

were 76 units per dl and 200 IU per liter, respectively. Treat-

ment with the nonsteroidal drug piroxicam was started before

discharge, which was later changed to ibuprofen, 600 mg four

times a day, when an erythematous macular rash developed.

No further episodes of acute pancreatitis have occurred in

eight months.

Comment
Sulindac is frequently used in the treatment of rheumatic

disorders. It is currently the 5th leading retail nonsteroidal

anti-inflammatory drug (NSAID) (by volume in dollars) and

overall the 18th leading retail drug. 12 As is the case with all

NSAIDs, sulindac therapy is occasionally compromised by

adverse gastrointestinal effects. Gastrointestinal reactions in-

cluding abdominal pain, nausea, dyspepsia and constipation

occur in 17% of patients taking the drug. 1 For many patients,

therapy is discontinued because of these symptoms. While

most of these problems result from gastric mucosal injury,
13
a

few patients have had pancreatitis.
2 5 - 9 " 11 A spokesperson

from Merck Sharp & Dohme confirms that the company has

received about 100 reports of acute pancreatitis associated

with sulindac therapy (oral communication, March 1985).

In this case, there is a strong correlation between the use of

sulindac and acute pancreatitis given the recurrence of pancre-

atitis on readministration of sulindac and the lack of abuse of

alcohol or use of other medications associated with acute

pancreatitis. In addition, there was no evidence of biliary

tract disease on two ultrasound examinations. A transient ele-

vation of liver enzymes with the second admission may be

attributed to pancreatitic swelling, drug-induced hepatitis or

another unrelated mechanism. The patient did not have hy-

percalcemia or hyperlipidemia. The lack of evidence of

peptic ulcer disease argues against this problem as causing the

pancreatitis despite the inability to visualize the upper gastro-
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intestinal tract. At least two other NSAIDs have been given

without subsequent abdominal pain, although piroxicam

therapy was withdrawn because of a skin rash.

Sulindac is a drug that can cause acute pancreatitis. The

literature reveals numerous medications that can induce acute

pancreatitis, including azathioprine, thiazides, sulfonamides,

furosamide, estrogens and tetracycline.
14 Other drugs such as

indomethacin, opiates, salicylates and acetaminophen have

been implicated as possible causes of pancreatic inflamma-

tion. Four of the previously reported cases of sulindac-in-

duced pancreatic disease
2 5 - 10 " included readministration of

sulindac, with recurrence of the pancreatitis, as also occurred

in the current case.

In all previous reports of sulindac-induced acute pancre-

atitis, the adverse reaction is an early phenomenon. Symp-

toms developed in all previous patients within six months of

the beginning of sulindac therapy. Our case is unique in that

acute pancreatitis did not appear until after more than five

years of therapy. This suggests that acute pancreatitis is not

necessarily an early complication of sulindac usage but must

be considered in any patient receiving sulindac in whom gas-

trointestinal complaints develop.

Sulindac will continue to be a useful medication for the

treatment of rheumatic diseases. As with all NSAIDs, caution

must be taken to identify untoward gastrointestinal reactions

that may result in gastric ulceration or hemorrhage. While

gastrointestinal complaints are common and acute pancre-

atitis is uncommon, the latter must be considered in any pa-

tient taking sulindac in whom abdominal pain, nausea or

vomiting develops. A long duration of therapy does not ex-

clude the possibility of acute pancreatitis.
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Near-Fatal Coagulopathy
Associated With Epstein-Barr

Virus Hepatitis

JORDAN W. TAPPERO, MD
C. GEORGE RAY, MD
ESKILD A. PETERSEN, MD
JAMES CORRIGAN, Jr, MD
Tucson

Patients with acute infectious mononucleosis are infre-

quently admitted to hospitals and fatalities are rare. Of those

admitted, serious complications develop in less than 5%.'

Although several fatal cases of suspected mononucleosis were

reported in earlier years, by 1970 only 20 well-documented

fatal cases with serologic, hematologic and clinical evidence

of infectious mononucleosis had been reported to the Centers

for Disease Control. 2 Causes of death in order of decreasing

frequency were neurologic complications, splenic rupture,

secondary infection, hepatic failure and myocarditis. The
number of fatal cases has recently increased in the United

States and it is estimated that 30 to 35 now occur per year.
3

This probably is due to greater appreciation of the seriousness

of Epstein-Barr virus (EBV) infection.

(Tappero JW, Ray CG, Petersen EA, et al: Near-fatal coagulopathy associ-

ated with Epstein-Barr virus hepatitis. West J Med 1986 Apr; 144:462-465)

From the Departments of Internal Medicine (Drs Tappero and Petersen), Pathology

(Dr Ray) and Pediatrics (Drs Ray and Corrigan), University of Arizona Health Sciences

Center, theson.

Reprint requests to Eskild A. Petersen, MD, Department of Internal Medicine,

Section of Infectious Disease, University of Arizona Health Sciences Center, 1501 N
Campbell Ave. Theson, AZ 85724.

In the patient presented here, severe hepatocellular dys-

function developed with persistent hypofibrinogenemia and

near-fatal hemorrhaging. Cryoprecipitate therapy resulted in

substantial improvement in clinical state. We also review the

literature on hepatic failure in EBV-associated infectious

mononucleosis and suggest an approach for evaluating hem-

orrhagic complications when severe liver injury is present.

Report of a Case

The patient, an 18-year-old male student, was admitted to

the University of Arizona Health Sciences Center for sponta-

neous bleeding from the left tonsil, jaundice and malaise. He
had noted a sore throat, headache and fever 1 1 days earlier.

One week later, he had become anorexic and glandular neck

swelling developed. He was found to have a positive

screening heterophil antibody (Monospot) test and leukocy-

tosis with 15,200 cells per /A, including many atypical lym-

phocytes. Bleeding from the left tonsil developed three days

before admission. The tonsil was cauterized then and again 48

hours later. In addition, he was clinically jaundiced. There

were elevations in the serum bilirubin level to 9.3 mg per dl,

the serum aspartate aminotransferase (AST, formerly SGOT)
level to 450 IU per liter, the serum alanine aminotransferase

(ALT, formerly SGPT) level to 377 IU per liter and the alka-

line phosphatase level to 498 IU per liter. Despite one further

cauterization, profuse bleeding from the left tonsil continued

and he was admitted. An initial dose of prednisone, 80 mg,

was given orally.

The past medical history was remarkable for severe sys-

temic toxoplasmosis at the age of 5. There was no previous

history of blood product transfusion, intravenous drug use,

excessive alcohol intake, homosexual activity, hepatitis or

bleeding disorders. There was no family history of severe
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ABBREVIATIONS USED IN TEXT

ALT = alanine aminotransferase

AST = aspartate aminotransferase

DIC = disseminated intravascular coagulation

EBNA = Epstein-Barr virus-associated nuclear antigen

EBV = Epstein-Barr virus

FSP = fibrinogen split products

Ig = immunoglobulin

VCA = viral capsid antigen

infectious mononucleosis, ruptured spleen or hematopoietic

malignancy.

Following admission shaking chills developed, with a

temperature to 40.6°C (105°F), tachypnea and tachycardia

with pronounced orthostatic hypotension. He had severe exu-

dative pharyngitis with bright red blood oozing from the left

tonsil. The neck was supple with only shotty, mildly tender

anterior and posterior cervical lymphadenopathy. The chest

was clear and the abdomen was tender without hepatospleno-

megaly. There was 1 + pitting edema of the lower extremi-

ties. No peripheral signs of embolic phenomena were present.

The initial electrocardiogram and chest x-ray were

normal. An admission leukocyte count had declined to 3,200

cells per /d with 47% polymorphonuclear cells, 5% bands,

44% lymphocytes and 4% monocytes; the hematocrit had

declined from 39% (five days before admission) to 1 8% ,
with

a reticulocyte count of 1.0%. Platelets were 1 14,000 per /d,

prothrombin time was 17.8 seconds (control 10.2 to 13.8

seconds) and the partial thromboplastin time was 32.3 sec-

onds (control 20 to 31 seconds). Fibrinogen was 1 10 mg per

dl (normal 1 50 to 400 mg per dl) and fibrinogen split products

i (FSP) were negative. The serum haptoglobin level was

normal at 66 mg per dl, and direct and indirect Coombs tests

were negative. There were pronounced serum electrolyte ab-

normalities: sodium 116, chloride 87, potassium 4.6 and

carbon dioxide content 23. 1 mmol per liter. The urine had a

specific gravity of 1.016, with a pH of 5.0 and no protein,

glucose or ketones. Urine bilirubin test was positive. Urine

electrolytes showed a sodium of 14 and a potassium of 34

mmol per liter.

Liver function test results (Table 1) were similar to those

three days before admission. The protein electrophoresis

showed notable hypoproteinemia with an albumin of 1.7

grams per dl

.

Epstein-Barr virus serologies gave evidence for ongoing

primary infection with reciprocal antibody titers to early an-

tigen of less than 20, viral capsid antigen (VCA)-specific

immunoglobulin (Ig) M of equal to or greater than 40 and

VCA IgG of 10. The antibody titer to the EBV-associated

nuclear antigen (EBNA) was less than 2. Hepatitis B surface

antigen, antibodies to hepatitis B surface and core antigens

and IgM and IgG anti-hepatitis A antibodies were all absent.

Bone marrow aspirate and core biopsy specimens showed

mild erythroid predominance with megaloblastoid changes,

and megakaryocytes were increased. Fungal, bacterial, viral

and chlamydial cultures from several sites failed to identify a

pathogenic organism.

The patient was treated with oral fluid restriction for the

hyponatremia and transfused with eight units ofpacked eryth-

rocytes and several units of fresh frozen plasma and platelets.

His hematocrit continued to fall. Upper endoscopy and radio-

isotope-tagged erythrocyte studies identified the left tonsil as

the only source of blood loss. On the fourth day of hospital

stay, the plasma fibrinogen level was 85 mg perdl, fibrinogen

split products were negative and factor VIII coagulant ac-

tivity was 418% (normal 50% to 150%). At that time, he was

given replacement of fibrinogen using cryoprecipitate (90 mg
per kg of fibrinogen). Corticosteroid therapy was resumed

with methylprednisolone sodium succinate, 25 mg given in-

travenously every six hours.

Within 4 Vi hours after the first administration of cryopre-

cipitate, the patient ceased to have tonsillar bleeding concomi-

tant with a rapid return of the fibrinogen level to nearly

normal. At discharge after 11 days, there was no further

evidence of bleeding, liver function test results were returning

to normal (Table 1), pulmonary bibasilar infiltrates evident

three days after admission were resolving and the serum so-

dium level had stabilized at 127 mmol per liter.

At follow-up 17 days later, the patient had increased en-

ergy and appetite. He had gained 1.2 kg and a chest radio-

TABLE 1 .—Serial Laboratory Studies and Therapy

Hospital Day

7 2 3 4 5 6 7 8

Studies

Fibrinogen, mg/dl 110 120 97 85 148 140 135 110

Fibrinogen split products Absent Absent Absent Absent Absent Absent Absent Absent

Prothrombin time, sec 17.8 16.1 14.0 14.0 12.8 12.8 12.3 11.8

Partial thromboplastin time, sec .. 32.0 31.2 24.1 25.2 25.6 21.0 21.5 20.5

Alkaline phosphatase, lU/liter .... 285 200 268 276 348 401 406 412

Total bilirubin, mg/dl 7.0 10.8 10.4 11.1 12.9 11.5 5.6 3.7

AST, lU/liter 402 364 532 582 555 445 327 255

Factor VIII activity 418%

Therapy

Fresh frozen plasma, units* 4 2

Packed erythrocytes, units 4 4 4 4 1 2

Platelet packs, units 10

Cryoprecipitate, unitsf 14 16 8

AST = aspartate aminotransferase

"Two units of fresh frozen plasma would raise the factor VIII about 14% in a 70-kg man. The ti /2 for factor VIII is about 12 hours

tOne unit at our institution contains 300 to 350 mg fibrinogen.

I
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graph showed continued cleaving of infiltrates. The leukocyte

count was 4,100 cells per /d and the hematocrit was 33 % . The

prothrombin time was 13.9 seconds and the fibrinogen was

140 mg per dl. The patient subsequently moved out of state. A
telephone follow-up 1 8 months after discharge indicated that

no malignancy or immunologic dysfunction had developed.

Discussion

The initial EBV serologies in this patient fulfilled pub-

lished criteria for the diagnosis of acute, primary infection,

including being positive for IgG anti-VCA and having ele-

vated IgM anti-VCA titers and initially undetectable anti-

EBNA antibodies.
4 5 This conclusion is further supported by

the findings of significant atypical lymphocytosis and a posi-

tive screening heterophil antibody test early in the illness.

Hemorrhagic complications in infectious mononucleosis

are uncommon. The usual sites include the oropharynx, gas-

trointestinal tract, kidney or skin. The mechanisms most com-

monly invoked are thrombocytopenia or the vascular injury

of infection, or both. Hypofibrinogenemia has been present

when sought in patients with severe hepatic involvement with

hemorrhage, yet this finding has apparently not been actively

pursued or appreciated.

The question of disseminated intravascular coagulation

(DIC) has been entertained in other cases of infectious mono-

nucleosis.
6 7 The evidence for DIC has not been conclusive,

however, and the possibility of severe liver failure with under-

production of clotting factors rather than overutilization is

likely. In one case report, hypofibrinogenemia was noted

with normal FSP. 6 The support for the diagnosis of DIC was

based on a rapid clinical response to heparin. Another report

suggested the diagnosis of DIC was based on pathologic liver

findings of intravascular fibrin thrombi with periportal coagu-

lation necrosis. 7 That patient was given heparin intravenously

and no fibrin degradation product or factor VIII assays were

mentioned.

Hypofibrinogenemia with severe hepatocellular disease

can be distinguished from DIC on the basis of the factor VIII

level: factor VIII is normal to elevated in patients with liver

disease, even though 25% to 30% of patients may be positive

for FSP, whereas factor VIII is reduced in DIC and FSP is

virtually always present.
8 Rarely, factor VIII may be normal

or elevated with a positive FSP, but this is in the chronic

compensated form of DIC, as in malignancy.

This patient had documented EBV infection with persis-

tent hypofibrinogenemia, negative FSP and increased factor

VIII activity. He did not receive intravenous heparin and he

showed dramatic clinical improvement with fibrinogen re-

placement as cryoprecipitate. Previously reported cases of

EBV infection with bleeding and DIC may have benefited

from supportive therapy with cryoprecipitate had liver failure

been clearly distinguished from DIC.

Hepatic dysfunction occurs in greater than 90% of pa-

tients with EBV -associated infectious mononucleosis, and ab-

normalities in liver function are characteristic. Of 121

patients evaluated by Horwitz and co-workers, serum en-

zymes including AST and alkaline phosphatase were elevated

in greater than 90% of cases.
9 The AST appears to be a

particularly sensitive test, with normal values in only 3.3% of

cases. Enzyme elevations are generally lower than those ob-

served in acute viral hepatitis due to other agents; an AST of

greater than 500 IU per liter was seen in only 6.6% of cases of

infectious mononucleosis and none were greater than 1,000

IU per liter. The enzyme levels typically revert to normal

after 90 days. 7-Glutamyl transpeptidase levels, however,

have remained elevated for periods of up to 24 months, which

may indicate excessive liver damage or the possibility of an

unusual EBV carrier state with ongoing hepatic structural

damage. 10 The serum bilirubin level exceeds 5.0 mg per dl in

less than 5% of cases, with alkaline phosphatase and serum

bilirubin dissociation being typical of cases of infectious

mononucleosis. 11 Of 46 patients in one series, 65% had a

disproportionate rise in the alkaline phosphatase level as com-
pared with the bilirubin. This dissociation can also be seen in

space-occupying and infiltrative lesions and in granulomatous

diseases of the liver.

Histologic characteristics of hepatic involvement in infec-

tious mononucleosis range from regular hepatic cords with

invasion of the sinusoids by mononuclear cells and no hepato-

cellular swelling to focal or widespread hepatic necrosis. 12

Kilpatrick evaluated a consecutive series of 20 patients with

typical uncomplicated clinical and laboratory findings of in-

fectious mononucleosis by liver biopsy. 13 He found that liver

function test results and the degree of leukocytosis correlated

well with the extent of mononuclear round cell accumulation

in lobular sinusoids. Fatty changes were noted in 30% of

patients. Serum bilirubin levels and heterophil antibody titers

did not correlate with the histologic findings.

There have been at least ten cases of fatalities reported in

patients with suspected infectious mononucleosis where liver

failure due to hepatic necrosis played a primary role.
14 '20

Findings at autopsy varied and included mononuclear cell

infiltrations, massive centrilobular necrosis, total periportal

necrosis and extensive cytolytic necrosis, sometimes with in-

travascular fibrin thrombi associated with periportal coagula-

tion necrosis. When hepatic necrosis is found at autopsy,

gastrointestinal hemorrhage and renal failure have often also

been present before death.
18'20 The finding of severe hepatic

necrosis falls at the far end of the scale of diffuse focal hepa-

titis seen in patients with infectious mononucleosis and is

similar to that seen in those in the acute phase of infectious

hepatitis.
20 Of interest is the finding by Custer and Smith that

in nonjaundiced patients dying of EBV disease, no hepatic

necrosis was seen. 21

Although no liver biopsy was done in the case reported

here, the degree of liver failure as evidenced by increased

factor VIII activity and persistent hemorrhage with hypofi-

brinogenemia suggests an element of diffuse hepatitis was

present.

Summary

This patient showed interesting features of the hepatic

involvement by EBV. First, his liver enzymes were elevated

to levels seen in only 6% of patients with the infection.

Second, his total bilirubin reached exceedingly high levels

with no evidence of hemolysis. Last, his factor VIII level was

greatly elevated, indicating primary liver failure rather than

disseminated intravascular coagulation as the cause of persis-

tent hemorrhage. When hypofibrinogenemia is recognized

and found attributable to failure of hepatic synthesis, cryopre-

cipitate can be highly effective in preventing potentially fatal

hemorrhage.
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Wound Healing in Anemia

J. ARTHUR JENSEN, MD
WILLIAM H. GOODSON III, MD
LUIS O. VASCONEZ, MD
THOMAS K. HUNT, MD
San Francisco

Extensive experimental evidence shows that normovo-

lemic anemia is not detrimental to wound healing and need not

be corrected simply to assure good repair. The application of

these data to patients remains controversial for two reasons:

surveys of human healing, largely studies of dehiscence of

abdominal wounds, have yielded conflicting results
1

;
and

common sense decrees that at some point anemia must be

detrimental. 2 This issue, the degree of anemia that can be

tolerated by patients postoperatively without a sacrifice in

healing, has never been investigated. Studies in animals have

shown that packed-cell volumes as low as 15% to 20% are

compatible with normal development of tensile strength pro-

(Jensen JA, Goodson WH III, Vasconez LO, et al: Wound healing in anemia.

WestJ Med 1986 Apr; 144:465-467)
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ABBREVIATIONS USED IN TEXT

Pcb = oxygen partial pressure (tension)

PTFE = polytetrafluoroethylene

vided that blood volume remains normal. 2 3 This figure seems

unacceptably low to many surgeons.

Resistance to the notion that wounds heal well in patients

with anemia is understandable. Red cells carry oxygen and

oxygen is necessary for wound healing. Several studies have

linked the concentration of inspired oxygen with the rate of

collagen formation and change of tensile strength in several

types of wounds. 4 - 5 The clinical suspicion that a low hemato-

crit must retard healing is clearly justified.

The issue needs resolving because the risk of transfusions

has dramatically increased with the appearance of the ac-

quired immunodeficiency syndrome. Unfortunately, a pro-

spective study in humans to determine the lower limit of

“acceptable” anemia is not feasible. Therefore, we recently

took the rare opportunity to study a patient with a packed-

erythrocyte volume of less than 20% who required an opera-

tion on two occasions. The resulting data directly address this

issue, and we submit this report as an indication that in

healthy persons, transport of oxygen to wounds and collagen

synthesis in them can be supported at normal levels despite a

very low red cell mass; and that there is a lower limit of

“acceptable anemia.”

Report of a Case

The patient, a 42-year-old woman with sickle cell anemia,

was admitted for treatment of a persistent leg ulcer that was

unresponsive to medical management. Her medical history

had been complicated by many sickle cell crises and peptic

ulcer disease. She had had many transfusions, and cross-

matching transfusions for her was difficult. Her preoperative

hematocrit was 17.7% (her usual level) with a mean corpus-

cular volume of 96 cu microns, a mean corpuscular hemo-

globin of 33.9 pg and a mean corpuscular hemoglobin

concentration of 35.3 grams per dl. Informed consent to par-

ticipate in the tissue oxygen tension and wound healing studies

was obtained preoperatively.

The leg ulcer was excised and the defect covered with a

transposition soleus muscle flap and a split-thickness skin

graft. She was given two units of packed erythrocytes during

the procedure. Intraoperatively , according to established pro-

tocol, a small Silastic catheter and two polytetrafluoroethy-

lene (PTFE) tubes were implanted longitudinally in the

subcutaneous tissue overlying her upper arm (Figure 1). Ox-

ygen tensions were measured daily in the Silastic tube for

seven days after her operation. She was vigorously hydrated

with saline, and her tissue oxygen tension on the first day was

maintained in the range of 80 to 100 torr, at an inspired

oxygen concentration of 50% to 60%. This is an excellent

level even for patients who do not have anemia. 5 On the

second postoperative day, the tissue oxygen tension fell to 40

torr despite the fact that the patient was breathing oxygen, a

low value for postoperative day two. Arterial blood gases

(partial oxygen pressure [Po2 ] 108 torr, partial carbon di-

oxide pressure 40 torr, pH 7.38) showed no pulmonary de-

fect. The hematocrit was 13.8%. A 500-ml bolus of normal

saline was given over 30 minutes, our usual challenge to
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detect malperfusion due to hypovolemia, but the tissue ox-

ygen tension remained low (44 torr). An electrocardiogram

was unchanged from the preoperative recording. Two units of

packed erythrocytes were then transfused over six hours.

Tissue oxygen tension following the second unit of packed

cells rose to 100 torr. Repeat arterial blood gas measurements

revealed a Po2 of 1 12 mm of mercury. Her hematocrit was

then 20.2%. She then maintained normal blood and tissue

oxygen levels and a hematocrit of approximately 20%
through postoperative day seven.

The PTFE tubes were withdrawn on the fifth and seventh

postoperative days. Collagen deposition was measured as

previously described6 and was 4.28 ^g per cm. This is above

the mean but within one standard deviation (3.24 ± 1.56) of

values from a population of similarly treated postoperative

patients (N = 31), all ofwhom had higher hematocrits.

The patient recovered from her operative procedure un-

eventfully. Her surgical wound healed well, with nearly

100% take of the split-thickness skin graft. The ulcer has not

recurred during 18 months of follow-up care. Gangrenous

cholecystitis developed 16 months later, and an emergency

cholecystectomy was done. Her hematocrit was in the low

20s. Tissue oxygen tension studies were again done and re-

mained in the normal range. She had a “healing ridge” by five

days and has suffered no wound morbidity at two months after

the procedure.

Discussion

Studies in anemic animals in which blood volume was

maintained have consistently failed to show defects in wound
healing. Furthermore, wound oxygen tension in control and

anemic animals remains normal throughout a range of hemat-

ocrits from 30% to 40%, and collagen deposition is slightly

greater at the lower level.
7 Most studies implicating anemia as

a cause of poor healing have been discredited because correc-

tion of the hypovolemia or malnutrition that was coincident

with the experimental anemia also corrected the deficit in

repair. As the hematocrit in normovolemic and well-venti-

lated patients continues to fall, however, a point must be

reached at which oxygen-carrying capacity is no longer suffi-

cient to maintain Po2 in the capillaries. Tissue oxygen tension

must then be depressed, and the oxygen-carrying capacity

must at that point become a limiting factor in wound healing.

Figure 1.—Tissue oxygen tension is

polarographically measured in a subcu-

taneous Silastic tube using a platinum

electrode and a silver-silver chloride ref-

erence electrode. When a constant

voltage is applied, current is propor-

tionate to oxygen tension.

Zederfeldt, in a study using animals, estimated this point, the

critical range of hematocrit, at about 15 % .

3

This patient's wound oxygen tension fell when her hemat-

ocrit fell from 17% to 14%. Because her tissue Po2 was
unresponsive to fluid challenge, transfusion of erythrocytes

seemed necessary. During transfusion of packed cells, and as

the hematocrit reached 20%, the tissue oxygen tension in-

creased from 40 to 100 torr while the patient breathed 50% to

60% oxygen. These data suggest that a “critical hematocrit”

between 14% and 20% existed for this patient.

We have monitored tissue oxygen tension in four other

patients with anemia (three sickle cell, one hemolytic) who
had hematocrits in the range of 20%. All had normal tissue

oxygen tension except when blood was removed for exchange

transfusion. Changes of hematocrit in the range of 18% to

28% were not accompanied by either rising or falling wound
tissue Po2 .

Tissue oxygen measurements should be particularly im-

portant in patients with homozygous sickle cell disease, in

whom capillary hypoxia is thought to polymerize hemoglobin

S, rendering erythrocytes rigid and creating a cycle of in-

creasing hypoxia. 8 Aggressive fluid administration is stan-

dard therapy. Occasionally, however, erythrocyte trans-

fusions seem necessary. The patient in the case reported here

had no symptoms of sickle cell crisis, but sickling may have

contributed to her tissue hypoxia. Transfusion may also affect

the periodic microcirculatory flow seen in patients with sickle

cell disease. 9
It seems possible that the “critical" level of

hematocrit in this patient might be higher than in patients with

less complex anemia.

Though collagen deposition in PTFE tubes has not yet

been correlated with a clinical index of healing of the surgical

wound such as dehiscence, fibroblasts migrate into the PTFE
tubes and deposit collagen there, as they do in healing surgical

wounds. 10 The technique has shown significant healing de-

fects in patients with uremia and in smokers. 1112 This patient

deposited a high-normal amount of collagen in the PTFE
tubes, even on a standard derived from 31 postoperative pa-

tients, all ofwhom had higher hematocrits.
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An Unusual Case of Tuberculous

Peritonitis in a Man With AIDS

PETER BARNES, MD
JOHN M. LEEDOM, MD
D. RANDALL RADIN, MD
PARAKRAMA CHANDRASOMA, MD
Los Angeles

Patients with the acquired immunodeficiency syndrome

(AIDS) are known to be susceptible to mycobacterial infec-

tions because of their defective cell-mediated immunity.

When tuberculosis occurs in these patients, it is often extra-

pulmonary. 1 We describe a case of a patient with Kaposi’s

sarcoma in whom an intra-abdominal tuberculous abscess de-

(Bames P, Leedom JM. Radin DR, et al: An unusual case of tuberculous

peritonitis in a man with AIDS. West J Med 1986 Apr; 144:467-469)
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veloped. To our knowledge, this complication has not been

previously reported in patients with AIDS.

Report of a Case
The patient, a 3 7-year-old homosexual man, presented to

a physician with a one-day history of severe abdominal

cramps, constipation and a temperature of 40°C ( 104°F). He
had had fever, fatigue and weight loss for five weeks. The

physician noted purplish papules over his chest and abdomen.

He was admitted to another hospital, where a biopsy of the

skin lesions revealed Kaposi’s sarcoma. A plain film of the

abdomen showed splenomegaly and a poorly defined left

lower quadrant mass. A contrast enema examination showed

no abnormalities and a gallium scan disclosed a focal area of

increased activity at the level of the iliac crest to the left of the

midline. Computed tomography (CT) showed a 7-cm diam-

eter heterogeneous mesenteric mass in the left lower quad-

rant, with a low-density central area (Figure 1). Mesenteric

and retroperitoneal lymph nodes were slightly enlarged.

Splenomegaly and thickening of the mesentery were also

noted. The patient was transferred to our hospital for further

evaluation.

On examination, the patient was noted to be thin but ap-

parently was in no acute distress. His temperature was

40.1°C (104.2°F), blood pressure 119/62 mm of mercury,

pulse 90 and respirations 16 per minute. Several purplish

papules less than 1 cm in diameter were noted over his chest,

abdomen and lateral neck. There was shotty cervical, axillary

and inguinal adenopathy. The spleen tip was palpable and

tender. No masses were palpable and there was no evidence of

ascites. The rectal tone was diminished.

A radiograph of the chest was normal. The hemoglobin

was 1 1.6 grams per dl, with a mean corpuscular volume of

78.2 cu microns. There were 6,100 leukocytes per /d, with

71% segmented neutrophils, 3% band forms, 15% lympho-

cytes and 1 1 % monocytes. Results of a urinalysis, serum

electrolyte levels, creatinine level and results of liver function

tests were all normal except for the total protein and albumin

levels, which were 6.7 and 3.5 grams per dl, respectively.

Blood, sputum, urine and stool cultures yielded no pathogens

Figure 1.—A computed tomographic

scan shows a mesenteric mass (ar-

rows) containing areas of soft tissue

and water density. There is a sur-

rounding rim of soft tissue.
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ABBREVIATIONS USED IN TEXT

AIDS = acquired immunodeficiency syndrome

CT = computed tomography

and no ova or parasites were seen on examination of the stool

.

Several sputum smears were negative for acid-fast bacilli.

The patient’s daily maximum temperature remained as

high as 40°C ( 104°F). An upper gastrointestinal series with

small bowel follow-through showed a mesenteric mass in the

midabdomen displacing loops of jejunum. No ileocecal le-

sions were seen. Ultrasonography disclosed a mass with solid

and cystic components. Needle aspiration yielded a few drops

of purulent fluid. The Gram's stain showed many polymor-

phonuclear leukocytes and no organisms. Cytology of the

aspirate showed acute inflammatory cells without any specific

features. Administration of ampicillin, gentamicin and clin-

damycin was started intravenously, but aerobic and anaerobic

cultures yielded no organisms.

The patient was thought to have an intra-abdominal lym-

Figure 2.—Caseating epithelioid cell granuloma in the mesenteric

mass. (Hematoxylin and eosin stain, magnification x 132.)

phoma with secondary bacterial infection and was taken to

laparotomy on the 15th hospital day. At operation, a mass

was found to involve the entire root of the small bowel mesen-

tery. The gross appearance suggested a large necrotic tumor,

and diffuse studding of the intestinal serosa with “tumor” was
noted. A biopsy of the mass showed areas of suppuration

admixed with caseating granulomatous inflammation in the

omentum and mesenteric lymph nodes. Pronounced fibrosis

was also present (Figure 2). An acid-fast stain showed large

numbers of bacilli, which on culture proved to be Mycobacte-

rium tuberculosis. Sputum cultures also subsequently re-

vealed this organism. No blood or stool specimens were sent

for mycobacterial culture.

A regimen of isoniazid, rifampin and pyrazinamide was

started and the patient was discharged after an uncomplicated

postoperative course. His fever and malaise rapidly resolved,

though he continued to have poorly characterized abdominal

pain and weight loss. Results of an upper gastrointestinal

series with small bowel follow-through three months after

discharge were normal. A CT scan of the abdomen after five

months of therapy showed no sign of the previously observed

mesenteric mass (Figure 3). There were minimal adenopathy

and residual thickening of the mesentery. Endoscopy showed

a purplish papule on the greater curvature of the stomach, and

a biopsy disclosed Kaposi’s sarcoma. The patient has pres-

ently completed nine months of antituberculous chemo-

therapy with good results. No opportunistic infections have

developed during this time.

Comments

Our patient presented with an intra-abdominal mass as an

unusual manifestation of tuberculous peritonitis. Classically,

tuberculous peritonitis has been separated into three types. In

the exudative variety, ascites is the dominant clinical manifes-

tation, whereas in the fibrotic type, widespread intraperito-

neal adhesions are present, with little or no ascites. In the

third form, an abdominal mass is palpable, consisting of in-

flamed and fibrotic mesentery, rolled-up omentum and matted

loops of bowel.
2-4

Figure 3.—A follow-up computed tomo-

graphic scan shows resolution of the

mesenteric mass. Residual mesenteric

thickening is seen (arrow).

468 THE WESTERN JOURNAL OF MEDICINE



CASE REPORTS

A palpable mass is unusual in patients with tuberculous

peritonitis when there is no accompanying gastrointestinal

involvement. This finding has been noted in 0% to 4% of

cases in several American series,
35-7 though two reports from

third world nations describe a 30% incidence of palpable

masses. 4,8 Perhaps this reflects the later stage at which tuber-

culous peritonitis first comes to medical attention in countries

where health care resources are scarce.

The diagnosis of tuberculous peritonitis is problematic

when it presents as an abdominal mass. Many patients have

no clinical evidence of tuberculosis elsewhere, and perito-

neoscopy is hazardous because of the extensive adhesions. 9

Needle aspiration or biopsy under CT guidance may yield the

diagnosis, but laparotomy is sometimes necessary, as in the

case described above.

Epstein and Mann recently described the CT findings in

eight South African patients with intra-abdominal tubercu-

lous masses. 10 Four patients had irregular soft-tissue densities

in the omentum, three had low-density masses surrounded by

thick, solid rims and two had low-density lymph nodes with

rim enhancement. These hypodense areas probably represent

foci of caseous necrosis. 10 Dahlene and co-workers reported

the cases of three patients with tuberculous peritonitis in

whom the CT scan showed irregular thickening and nodu-

larity of the mesentery, but no masses. 11 The radiographic

findings in our case are similar to those described above, and

the combination of an abdominal mass with a low-density

center and mesenteric adenopathy should suggest the possi-

bility of mycobacterial infection. It should be kept in mind

that this CT appearance may be mimicked by two other pro-

cesses: one is bacterial mesenteric adenitis with abscess for-

mation, and the second is lymphoma with extensive central

necrosis as a result of chemotherapy or radiation treatment.

Percutaneous aspiration of an abdominal mass is usually pos-

sible under CT guidance, and appropriate stains of the aspi-

rated material for mycobacteria should always be done so that

laparotomy may be avoided.

Mycobacterial infection is a common complication of

AIDS. The high prevalence of atypical mycobacterial disease

has been frequently emphasized in the literature, though in

our experience, tuberculosis is more common than atypical

mycobacteriosis in these patients (Peter Barnes, MD, unpub-

lished data, June 1984 to April 1985). This is probably a

result of the high prevalence of tuberculosis in the population

served by our hospital

.

When tuberculosis occurs in patients with AIDS, extrapul-

monary involvement is seen in 70% of cases.
1 Though our

patient had subclinical pulmonary tuberculosis manifest only

by positive sputum cultures, the most clinically significant

problem was peritoneal infection. This predilection for extra-

pulmonary disease is probably due to widespread hematoge-

nous dissemination of mycobacteria in patients with deficient

cell-mediated immunity. Despite their immunodeficiency, pa-

tients with AIDS respond very well to antituberculous drugs.

It is a crucial diagnosis to make, therefore, because many
other infections and tumors in these patients are not as readily

treatable.

There is preliminary evidence to suggest that tuberculosis

often precedes the development of Kaposi’s sarcoma or op-

portunistic infections, whereas atypical mycobacteria cause

disease after the full-blown manifestations of immunodefi-

ciency have developed. 1 Presumably, this is due to the fact

that M tuberculosis is intrinsically more virulent than the

atypical forms and therefore results in infection at an earlier

stage of immunodeficiency. It is interesting that our patient

has had no opportunistic infections to date, and his case may
be an example of this phenomenon. The large number of

acid-fast bacilli seen in his peritoneal tissue is unusual in

tuberculosis and probably reflects his defective cell-mediated

immunity.
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The Acquired Immunodeficiency
Syndrome and Hypercalcemia

MICHAEL B. JACOBS, MD
Stanford, California

The acquired immunodeficiency syndrome (AIDS) is charac-

terized by severe immunologic dysfunction (cell-mediated

more than humoral) and manifested by a multitude of opportu-

nistic infections, unusual neoplasms and autoimmune phe-

nomena. 1 Using a combination of an enzyme-linked

immunosorbent assay (ELISA) and the electrophoretic

(Western blot) technique, antibodies to a type C retrovirus

(usually human T-cell leukemia/lymphoma virus III, or

HTLV-III) can be shown in almost all such cases.
2 3 Although

hypercalcemia is a common complication in patients with a

T-cell lymphoproliferative syndrome associated with a dif-

ferent type C retrovirus (HTLV-I), 4
this metabolic abnor-

mality has only recently been reported to occur in patients

with AIDS. 5 An additional case showing this association is

herein presented and the possible underlying pathophysiology

discussed.

Report of a Case

The patient, a 31 -year-old sexually active homosexual

man, had a five-month illness characterized by an 18-kg

(40-lb) weight loss, low-grade fevers, night sweats and pro-

(Jacobs MB: The acquired immunodeficiency syndrome and hypercalcemia.
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ABBREVIATIONS USED IN TEXT

AIDS = acquired immunodeficiency syndrome

CMV = cytomegalovirus

ELISA = enzyme-linked immunosorbent assay

HTLV-I, -III = human T-cell leukemia/lymphoma virus I or III

gressive weakness. His condition was initially evaluated in

August 1984 by his local physician. Relevant laboratory

studies showed a leukocyte count of 3,200 per /d with 4%
lymphocytes. Tests were positive for antibody to hepatitis B
core and surface antigens. A serum protein electrophoresis

showed a polyclonal hypergammaglobulinemia. The serum

calcium level was 10.3 mg per dl and repeated was 8.9 mg per

dl. Serum albumin and phosphorous levels were normal. Skin

tests to Candida, histoplasmosis, coccidioidomycosis and pu-

rified-protein-derivative antigens were nonreactive. T-cell

subsets measured in September 1 984 showed total T cells of

274 (normal 1,200 to 1,800), OKT4-positive (helper-in-

duced) cells 67 (normal 600 to 1,200), OKT8-positive (sup-

pressor) cells 207 (normal 350 to 600) and a helper-to-

suppressor ratio of0.32 (normal > 0.85).

On October 2, 1984, the patient presented to the Stanford

Hospital emergency department in acute respiratory distress.

He was taking no medications. His temperature taken orally

was 40°C ( 104°F) and the respiratory rate was 40 breaths per

minute. His fundi were normal. He had white plaques typical

of candidiasis on his oral mucosa. His lungs were clear. He
had no lymphadenopathy, hepatosplenomegaly or skin le-

sions. Admission laboratory studies elicited the following

values: leukocyte count 3,200 per /d with 73% segmental

forms, 14% bands, 7% metamyelocytes and 4% lympho-

cytes, 2% eosinophils; serum calcium 12.5 mg per dl, phos-

phorus 4.3 mg per dl, creatinine 1.1 mg per dl, albumin 3.1

grams per dl and alkaline phosphatase 79 IU per liter. A chest

roentgenogram showed a bibasilar reticulonodular infiltrate

with relative sparing of the upper lobes. The patient under-

went immediate bronchoscopy and bronchoalveolar lavage.

The washings were smear-positive for Pneumocystis carinii,

and cultures grew Candida albicans.

A regimen of trimethoprim, 240 mg, and sulfamethoxa-

zole, 1,200 mg, given intravenously every six hours, was

begun. Serum calcium levels remained elevated between 11.8

mg per dl and 13.6 mg per dl, despite saline and furosemide

diuresis and administering calcitonin, 200 IU, intramuscu-

larly every 1 2 hours. Corticosteroid therapy was not tried for

fear of worsening the patient’s already severely compromised

immunologic state. On the eighth hospital day, 0.75 mg of

plicamycin (formerly mithramycin) was given intravenously,

and by the tenth hospital day the serum calcium level began to

fall but never returned to normal. Concomitant values for

serum phosphorus and albumin continued normal until the last

five days of life, when the patient had hypoalbuminemia ( 1 .5

to 1.8 grams per dl). The serum free thyroxine level was

normal at 1 .4 ng per dl. An 8 am plasma cortisol level was

normal at 22 /zg per dl. A serum parathormone level (N-ter-

minal; American Bio-Science) was less than 150 pg per ml

(normal 230 to 630), with a serum ionized calcium of 5.4

mEq per liter (normal 4.4 to 5.2). A serum vitamin D level

was not measured. Tests for antibodies to both HTLV-I and

HTLV-III retroviruses (by the ELISA method) were negative.

The hospital course was complicated by a progressive

deterioration in the patient’s respiratory state despite intuba-

tion and the addition on the eighth hospital day of 200 mg per

day of pentamidine isethionate given intramuscularly. The
patient died on the 1 3th hospital day

.

A postmortem examination showed severe P carinii pneu-

monia and lymphocyte depletion and plasmacytosis of lymph

nodes and spleen. There was no evidence of cytomegalovirus

(CMV), granulomatous disease, parathyroid abnormalities or

neoplasms of any kind.

Discussion

Although antibodies to HTLV-III retrovirus can almost

always be shown in patients w'ith AIDS, the diagnosis of this

condition remains a clinical one.
6 Our patient satisfied these

clinical criteria and had the typical pathologic findings as

well.
7

The cause of this patient’s hypercalcemia is unknown.

There was no pathologic or biochemical evidence for adrenal

or thyroid abnormalities. He received no medication(s) to

account for this finding nor was there evidence for malignancy

at postmortem examination. Zaloga and co-workers sug-

gested that their patients with AIDS had elevated serum cal-

cium levels from increased osteoclastic bone resorption

resulting from cytomegalovirus infection.
5 Unlike their

cases, however, our patient did not have infection with CMV,
nor did the hypercalcemia respond to calcitonin therapy.

Clues to other possible mechanisms may be extrapolated from

studies of certain other hypercalcemic states. For example, it

has been postulated that the elevated serum calcium level

associated with adult T-cell lymphoma is due to neoplastic

T-cell production of a lymphokine resembling osteoclast-acti-

vating factor.
4

It has also been shown that certain patients

with adult T-cell lymphoma and hypercalcemia have elevated

calcitriol levels.
8 9 A similar finding has been shown to be

responsible for the hypercalcemia seen in patients with var-

ious granulomatous diseases.
10 The patients of Zaloga and

associates, however, had low serum calcitriol levels. We did

not measure this hormone in our patient.

It is likely that despite the negative antibody reaction to

HTLV-III, our patient was nevertheless infected with this

virus, since antibody titers (as determined by the ELISA
method) may decline during the clinical course of AIDS. 3

HTLV-III virus is characterized by substantial genetic poly-

morphism and probably represents a set of viruses with

closely related but varying genetic forms. 2 Rather than impli-

cating a secondary infectious agent as the cause of an elevated

serum calcium level in patients with AIDS (CMV, as Zaloga

and colleagues postulate), it is more likely that the pathogenic

retrovirus might express itself as its relative in the HTLV-I
group and cause hypercalcemia by an as yet unknown mecha-

nism.

Although this case only raises questions and answers

none, it does serve to expand the clinical presentation of

AIDS and should alert clinicians to the potentially serious

associated metabolic abnormality of hypercalcemia.
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Bronchiolitis Obliterans Due to

Mycoplasma pneumoniae

DAVID B. COULTAS, MD
JONATHAN M. SAMET, MD
COOLEY BUTLER, MD
Albuquerque

Because the definitive diagnosis of bronchiolitis obliterans

requires lung biopsy, the occurrence of this disorder in var-

ious diseases has not been well described. Considered rare in

adults, bronchiolitis obliterans has been associated with toxic

gas inhalation, connective tissue disorders and postinfectious

states.
1 - 2 In many cases a cause cannot be determined, and it is

often presumed to be due to viral infection.
3'6

We report this case because Mycoplasma pneumoniae has

been implicated as a cause of bronchiolitis obliterans
7
but only

rarely confirmed pathologically. 8 - 9 We present the case of a

man in whom respiratory failure developed and he was found

to have bronchiolitis obliterans. Cold-agglutinin titers were

elevated and he improved on a regimen of erythromycin.

Subsequent complement-fixation titers supported the diag-

nosis ofMpneumoniae infection.

Report of a Case

The patient, a 37-year-old man, was transferred to the

University of New Mexico Hospital on May 16, 1983, with a

(Coultas DB, Samet JM, Butler C: Bronchiolitis obliterans due to Myco-

plasma pneumoniae. WestJ Med 1986 Apr; 144:471-744)
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three-week history of fever, earache, nonproductive cough

and progressive shortness of breath.

He stopped smoking in February 1983 at the request of his

children. He had worked as a welder but had been unem-

ployed for several months. He said he had no recent exposure

to toxic gas or fumes. His health was good until about May 1

,

when he had a fever to 39.4°C (103°F), and an earache and a

nonproductive cough developed. At the same time, his 13-

year-old son had a similar illness. For the next week the

patient treated himself with penicillin without consulting a

physician. When shortness of breath developed, however, he

went to a local emergency room and cefaclor therapy was

started. On May 1 1 he was admitted to a local hospital be-

cause of worsening dyspnea. At that time he had a leukocyte

count of 25,000 per pi, with 80% segmented cells, 12%
bands, 2% lymphocytes and 6% monocytes. The hematocrit

was 46%. Analysis of arterial blood gases with the patient

breathing room air at an altitude of 1,810 m showed the

following values: pH 7.50, partial pressure of arterial oxygen

(Pao 2 ) 28 torr and partial pressure of arterial carbon dioxide

(Paco2 ) 30 torr. A chest roentgenogram showed minimal bi-

basilar nodular infiltrates (Figure 1). Empiric treatment was

begun with cefotaxime sodium given intravenously. Cultures

of sputum and blood specimens taken on admission were

negative for pathogens. After four days his condition was not

improving and arterial blood gas determinations with the pa-

tient breathing room air showed a pH of 7.48, a Pao2 of 26

torr and a Paco 2 of 42 torr. An empiric trial of prednisone, 80

mg a day, was started. Five days after hospital admission,

arterial blood gas determinations with the patient breathing

40% oxygen by mask showed a pH of 7.45, Pao 2 42 torr and

Paco 2 44 torr. Because of his severe hypoxemia, he was trans-

ferred to the University of New Mexico Hospital

.

On admission to the University of New Mexico Hospital,

the patient’s blood pressure was 148/96 mm of mercury, pulse

80 beats per minute, respiratory rate 22 per minute and tem-

perature 37.4°C (99.3°F) orally. His breathing was labored.

The tympanic membranes were normal. There were crackles

in both lung bases without wheezes. An S4 gallop was present

with normal first and second sounds. The abdomen was not

tender and the liver and spleen were not enlarged. There was

no pedal edema.

With the patient receiving oxygen via a nonrebreathing

mask, analysis of arterial blood gases showed a pH of 7.43, a

Pao2 of 53 torr and a Paco 2 of 62 torr. His chest roentgeno-

gram was unchanged. Spirometry the following day (May 17)

showed a severe obstructive ventilatory defect (Table 1). He
was unable to produce sputum. A cold-agglutinin titer was

1:512. A regimen of erythromycin given intravenously was

TABLE 1 —Course of Pulmonary Function Tests

5-17-83 5-26-83 6-27-83 9-26-83 Predicted

Forced vital capacity, liters . . 1.44 1.95 3.0 3.89 4.76

FEV,, liters . . . 0.96 1.43 2.2 2.70 3.95

MMEF 50, liters/s 1.05 2.95 5.77

Residual volume, liters 2.56 2.82 1.68

Total lung capacity, liters . . . 4.51 6.53 6.38

Dlco, ml/min/mm of mercury . 38.3 36.3

FEVi = forced expired volume in one second, MMEF 50 =
Dlco = diffusing capacity for carbon monoxide

maximal midexpiratory flow at 50% of forced vital capacity,

APRIL 1986 144 • 4 471

UNfVERSmr

OF

MARYCAT-ta



CASE REPORTS

ABBREVIATIONS USED IN TEXT

Pacoz = partial pressure of arterial carbon dioxide

Pao2 = partial pressure of arterial oxygen

started and the prednisone therapy stopped. Because an acute

form of idiopathic pulmonary fibrosis was considered and the

cold-agglutinin titer was suggestive but not specific for Myco-

plasma infection, an open-lung biopsy of the right middle

lobe was done on May 18. Mechanical ventilation was re-

quired postoperatively and aminophylline was added to the

erythromycin regimen.

The lung biopsy specimen showed a confluent, nodular

infiltrate with a distinctly bronchiolocentric distribution. Not

all areas were involved, and some parts of the specimen were

completely normal. The infiltrates were composed of plasma

cells, lymphocytes, macrophages and clustered neutrophils,

Figure 1.—A posteroanterior radiograph showing bibasilar nodular

infiltrates.

most of which were interstitial (Figure 2), associated with

masses of immature, basophilic connective tissue filling and

obliterating the lumina of small airways, particularly respira-

tory bronchioles and the adjacent alveolar ducts (Figure 3).

Special stains for bacteria (including Legionella pneumo-
phila ), mycobacteria and fungi were all negative. Subsequent

cultures of the lung tissue specimen were negative for aerobic

bacteria (blood plate, chocolate plate, MacConkey agar, meat

broth), anaerobic bacteria (brucella agar, brucella with kana-

mycin and vancomycin and phenyl ethyl alcohol agar), L
pneumophila (chocolate plate and charcoal yeast extract

agar), tuberculosis, fungi and viruses.

After four days of mechanical ventilation, the endotra-

cheal tube was removed. With the patient breathing 50%
oxygen by mask, his arterial blood gas values were as fol-

lows: pH 7.41 , Pao2 58 torr and Paco 2 44 torr. By May 26 his

pulmonary function showed significant improvement (Table

1) and he had a Pao 2 of 59 torr while receiving two liters of

oxygen per minute. He was discharged on a regimen of the-

ophylline and a ten-day course oferythromycin.

On June 27 he was evaluated as an outpatient and com-

plained of mild dyspnea on exertion. His pulmonary function

continued to improve (Table 1), with a Pao: with the patient

breathing room air of 58 torr.

Acute and convalescent serologic titers for L pneumophila
were both less than 1:64. Viral, mycoplasmal and Q-fever

serologies done during his hospital stay were not measurable

because of an anticomplementary factor in his serum. There-

fore, specimens for serologies for adenovirus, influenza and

mycoplasma were redrawn on June 27 and September 26. The

results of these complement-fixation titers were greater than

1:256 for M pneumoniae on June 27, dropping to 1 : 128 on

September 26. The method for determining complement-fixa-

tion titers toM pneumoniae was a standard laboratory branch

complement-fixation test developed by the Centers for Dis-

ease Control (Atlanta) using strain FH ofMpneumoniae from

M.A. BioProducts (Walkersville, Md). The titers for adeno-

virus and influenza were nondiagnostic.

Figure 2.—The nonrespiratory bron-

chiole at the lower left is filled with in-

flammatory cells, mucus and prolifer-

ating fibroblasts. Note the surrounding

interstitial mononuclear inflammatory

infiltrate, and the absence of involve-

ment of the small artery at the top

(elastic van Gieson’s stain, magnifica-

tion x 25).
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Repeat pulmonary function tests on September 27 showed

continued improvement with only mild obstruction and a

normal diffusing capacity. His chest roentgenogram returned

to normal and he was asymptomatic.

In an attempt to further substantiate the diagnosis of M
pneumoniae as the infecting agent, immunofluorescent stains

were done in October 1984 on the fixed tissue specimen. 10

Stains for respiratory syncytial virus; influenza A; influenza

B; parainfluenzae 1 , 2 and 3; adenovirus type 4, and Mpneu-

moniae were negative (David D. Porter, MD, written com-

munication, October 1984).

Discussion

This patient had acute hypoxic respiratory failure due to

Mycoplasma pneumoniae. His initial pulmonary function

studies showed a severe obstructive ventilatory defect. A bi-

lateral lower lobe nodular pattern was seen on chest roentgen-

ogram. Mpneumoniae infection was suspected on the basis of

his history and the high cold-agglutinin titer. Because of the

continued need for a high inspired oxygen concentration and

the prolonged clinical course, an open-lung biopsy was done.

The pathologic finding of bronchiol itis obliterans was nonspe-

cific. Rapid improvement of gas exchange and lung function

followed therapy with erythromycin and bronchodilators. M
pneumoniae was identified as the pathogen by complement

fixation titers.
11

The diagnosis ofM pneumoniae infection is usually con-

firmed by a fourfold rise in complement-fixation titers.
11 A

titer rise, however, can be a nonspecific finding associated

with pancreatitis, bacteremia or meningitis. 12 Our patient had

none of these diseases. Specific tests for M pneumoniae in-

cluding immunofluorescent tissue stains were negative. The

prolonged illness, the preoperative use of erythromycin and

the possibility that the M pneumoniae serum does not work

well on tissue (David D. Porter, MD. written communica-

tion, October 1984) may explain the negative result.

Although M pneumoniae frequently causes respiratory

disease, it is unusual for the disease to be severe. 11 In other-

wise healthy persons, diffuse pneumonitis may result from M
pneumoniae infection.

1314 Reports of patients requiring me-

chanical ventilation are rare, however. 15
Fatal cases of M

pneumoniae have been reported but are also unusual.
1617

The pulmonary pathologic findings associated with M
pneumoniae infection have included active pneumonitis, dif-

fuse pneumonia, interstitial pneumonitis, interstitial fibrosis

and obliterative bronchitis.
8 -915 ~ 18 Mycoplasma pneumoniae

causes clinical bronchiolitis in children, but there has been no

histologic confirmation of bronchiolitis obliterans.
19 - 20 In an

1 1 -year-old girl in whom a unilateral hyperlucent lung syn-

drome developed, Mpneumoniae was implicated as a cause of

bronchiolitis obliterans.
7 Subsegmental obliterative bron-

chitis was recently reported in a fatal case of mycoplasma

pneumonia. 18
Bronchiolitis obliterans was not a pathologic

feature noted in a recent review of fatal cases due to M pneu-

moniae infection.
17

In an autopsy series of patients with

cold-agglutinin positivity, bronchiolitis was present only in

association with bacterial superinfection. 21 Two fatal cases of

M pneumoniae ,
however, were shown to have bronchiolitis

associated with interstitial pneumonitis. 8 - 9 Pneumonitis has

been the most consistent pathologic characteristic found in

patients with Mpneumoniae infection. Except for the present

case, bronchiolitis obliterans has not been the primary patho-

logic process.

In retrospect, bronchiolitis obliterans might have been

suspected in our patient before lung biopsy from the chest

roentgenogram and pulmonary function test results. The
finding of bibasilar nodular infiltrates with an obstructive

ventilatory defect suggests bronchiolitis obliterans.
5 - 22 - 23 M

pneumoniae, however, infrequently results in nodular opaci-

ties, found in only 7% of cases.
24 Furthermore, a restrictive

ventilatory defect is more commonly associated with myco-

plasma infection.
25 Because our patient’s chest roentgeno-

gram, pulmonary function and severe gas exchange

impairment were not typical of M pneumoniae infection, an

open-lung biopsy was necessary.

The treatment of M pneumoniae is specific and includes

Figure 3.—The photomicrograph
shows a respiratory bronchiole and its

divisions filled with elongate fibroblasts.

Fibrosis is not well established. Note

also the mononuclear infiltrate, most of

which is in the interstitium (hematoxylin

and eosin stain, magnification x 100).
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using either erythromycin or tetracycline .

11
In contrast, bron-

chiolitis obliterans may have many causes and treatment is

directed toward the underlying cause. Steroids have been used

in bronchiolitis obliterans associated with differing disease

processes but with variable results .

26 As evidenced by the

case presented here, M pneumoniae is a specific cause of

bronchiolitis obliterans that may be successfully eradicated

with erythromycin.
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Pregnancy Following
Ureteroneocystostomy

To the Editor: Ureteral obstruction in pregnancy is a well-

recognized complication. Changes of the urinary tract occur

in pregnancy because of hormonal and mechanical factors.

Hydroureter of pregnancy has been documented many times;

it is thought to be caused by ureteral compression at the pelvic

brim by the gravid uterus.

The incidence of ureteral obstruction in pregnancy fol-

lowing ureteral surgical procedures is greatly increased. Most

articles in the literature concerning pregnancy following ure-

teral operations deal with reimplantation into the ileum; there

has been very little written about pregnancy following reim-

plantation of ureters into the bladder.

Laverson and co-workers reported the case of a patient

who became pregnant following reimplantation of ureters into

the bladder. In this patient, renal failure developed secondary

to bilateral ureteral obstruction in the second trimester, and

right ureteral catheterization and left percutaneous nephros-

tomy were required. These authors recommended prophy-

lactic ureteral catheters in all pregnancies following

ureteroneocystostomy. 1

Dounis and associates reported the cases of three patients

who became pregnant following reimplantation of ureters into

the bladder as adults. One had moderate renal failure during

pregnancy, one had hypertension that remained unchanged

and one had worsening of hydronephrosis. No details were

given as to management. 2

Barrett and Peters discussed five pregnancies in four pa-

tients after ureterosigmoid anastomoses, citing recurrent uri-

nary tract infections as the most common complication during

pregnancy. Of the five pregnancies presented, one was termi-

nated following irradiation, two resulted in vaginal deliveries

and two in deliveries by cesarean section. These authors re-

viewed the literature and cited a 2 1 % incidence of premature

labor, thought to be caused by urinary tract infection. Their

recommendation is that all such patients receive antibiotics

prophylactically. 3

Summary of Four Cases

This present report involves four pregnancies, in four pa-

tients who had ureteroneocystostomies (two unilateral, two

bilateral) in childhood.

Of the four patients followed through their pregnancies

following reimplantation of ureters into the bladder in child-

hood, the two who had bilateral reimplantation had more

severe complications during pregnancy. Both had recurrent

episodes of pyelonephritis requiring hospital admission; one

patient required a ureteral stent and percutaneous nephros-

tomy. All four patients were given prophylactic antibiotics

during the last three or four months of their pregnancies.

Renal function in all four patients remained normal, and

all four had normal vaginal deliveries. Postpartum intrave-

nous urograms were normal in the three patients who returned

for follow-up.

It is imperative that renal function tests be done repeatedly

during pregnancy in patients who have had ureteral surgical

procedures.

Some authors advocate ureteral stents prophylactically.

This would seem a reasonable precaution when bilateral ure-

teral reimplantation has been done. There seems to be general

agreement that prophylactic antibiotics should be used during

the later months of these pregnancies. Postpartum urograms

will help to exclude any persistent obstruction.

ROBERT C. WHITESITT, MD
1125 Missoula Ave
Helena. MT 59601
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Precise Terminology

To the Editor: In the January 1986 issue there is an article

studying the attitudes of physicians toward homosexuals. 1

In

that article a table lists findings under three headings: “Ho-

mophilic, Neutral, Homophobic.” It is apparent in the con-

text of the article that this is meant to indicate whether the

attitudes toward homosexuals are positive or negative. But the

words used are really not appropriate to express those mean-

ings, and besides they have already been appropriated for

other meanings. Homophile in Webster's New World Dictio-

nary (second edition) is “same as homosexual.” Homophilic

in Dorland’s (24th edition) is “having affinity for or reacting

with a specific antibody.” Webster lists the prefix homo- as a

combining form meaning “same, equal, like” and “-phobe”

is a suffix meaning “to fear or hate.” So a “homophobe”

would be one who feared or hated people like himself.
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I realize the above is not earthshaking news, but it is

submitted with the hope that medical writing will continue to

use words that have some meaningful relation to the rest of the

language.

RICHARD H MAILMAN, MD
18406 Roscoe Blvd

Nonhridge, CA 91325
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Editor’s Note
Another dictionary (Webster's Ninth New Collegiate) de-

fines homophobia and homophobic as “irrational fear of ho-

mosexuality or homosexuals.’’ However, Mailman’s point is

well taken. The headings in the table might have been

changed to “Positive, Neutral, Negative.”
MSMW

An In Vivo Assessment of the Brain in

Alzheimer’s Disease

To the Editor: Alzheimer’s disease is a neurodegenerative

disorder accompanied by loss of neurons and their connec-

tions in selected brain areas. The loss of intemeuronal struc-

tural integrity represents a fundamental defect that prohibits

the normal communication between nerve cells. It is this com-

munication that is the essence of nervous system function.

Current evidence now implicates the acetylcholine neuro-

transmitter system as one of the principal areas of damage in

Alzheimer’s disease. A number of features further charac-

terize the several aberrations germane to the neuropathology

of Alzheimer’s disease. Some of these are a decrease in cho-

line acetyltransferase found in the cortex upon postmortem

examination 1 and a reduction in the apparent synthesis of

acetylcholine in biopsy tissue
2

; also, the basal forebrain nu-

cleus of Meynert, 2 which sends cholinergic circuits to wide-

spread areas of the cerebral cortex, has been shown to display

remarkable neuronal losses in the brains of patients with Alz-

heimer’s disease.

Despite these important developments in our under-

standing of the neuropathology in Alzheimer’s disease, we
still remain unable to specifically diagnose the disorder clini-

cally. Most current diagnostics fall under the rubric of the

medical exclusion criteria with its groundings based upon

clinical examination and psychometric testing. Furthermore,

under the best of circumstances, which are difficult to

achieve, diagnostic accuracy does not exceed 90%

.

Recently a group in Boston and Washington, DC, 3 has

reported the first utilization of in vivo imaging of receptor

binding and cerebral perfusion in a patient with Alzheimer's

disease. Using a technique called single photon emission com-

puted tomography (SPECT) and iodine 123-labeled 3-quinu-

clidinyl-4-iodobenzilate (123-QNB) and perfusion imaging

by employing 123
I-/V-isopropyl p-iodoamphetamine, these

groups have demonstrated that a patient with Alzheimer's

disease exhibited a sharp decrease in perfusion to the poste-

rior temporal and parietal cortex and a moderate diffuse im-

pairment of muscarinic receptor binding, which cannot be

attributed to perfusion changes. 4 Until now, receptor function

could be evaluated only at biopsy or autopsy. The develop-

ment of radiotracer techniques such as specifically labeled

agonists and antagonists of particular neurotransmitters in

concert with emission tomography can potentially provide

clinicians with an invaluable tool to explore for the in vivo

assessment of receptor binding and cerebral perfusion in clin-

ical investigations.

ELLIOT M. FROHMAN
2nd Year Medical Student

University of California, Irvine

California College of Medicine

Student Representative

CMA Advisory Panel on Neurology

STANLEY van den NOORT, MD
Professor, Department of Neurology
University of California, Irvine

California College of Medicine
Irvine, CA 92717
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Tuberculous Peritonitis and Liver

Cirrhosis

To the Editor: I have read with interest the article “Tuber-

culous Peritonitis Developing in a Case of Documented Peri-

toneal Carcinomatosis,” 1 which emphasizes the importance

of correctly diagnosing tuberculous infections in the presence

of concomitant diseases with similar clinical and laboratory

features.

Tuberculous peritonitis now has a lower incidence in the

more developed countries and often escapes diagnosis. 2

When associated with liver cirrhosis, the diagnostic problems

are further increased. 3
1 here report two cases associated with

liver cirrhosis diagnosed by means of peritoneoscopy, per-

formed under local anesthesia after sedation with diazepam,

and peritoneal biopsy.

Reports of Cases

Case 1

.

The first patient, a 57-year-old woman with cir-

rhosis, was admitted with ascites resistant to diuretic therapy,

intense asthenia and a slight fever. Protein concentration in

the ascitic fluid was 1.9 grams per dl; a direct smear was

negative for acid-fast bacilli and showed a prevalence of mac-

rophages with some lymphocytes and neutrophil granulo-

cytes. Peritoneoscopy showed medium nodular cirrhosis with

numerous signs of endoabdominal portal hypertension. The

visceral and parietal peritoneum was congested and covered

with small miliary nodules.

Case 2. The second patient, a 44-year-old man with alco-

holic cirrhosis, was admitted with ascites resistant to diuretic

therapy. A high septic fever and convulsive epileptic crises

appeared, and his general condition was serious. Ascitic fluid

protein concentration was 3.2 grams per dl and a direct smear

showed macrophages, lymphocytes and occasional neutro-

phil granulocytes; acid-fast bacilli were absent. The perito-

neoscopy showed medium nodular hypertrophic cirrhosis
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with abundant fibrin in the hepatic surface, and the parietal

peritoneum showed scattered small miliary nodules with fibri-

nous adhesions to the bowel loops. In this case, too, biopsy of

these lesions showed caseating granulomas and giant cells.

No acid-fast bacilli could be identified.

Certain clinical and laboratory signs found in the two

cases studied, such as fever, the exudative character of the

ascitic fluid and poor response to diuretic therapy, should

hence cause suspicion of an association of a tuberculous peri-

tonitis. This suspicion should not be excluded on the basis of

low protein values in the ascitic fluid, as this may be due to

dilution by transudation when, as in the first case, there are

conspicuous signs of endoabdominal portal hypertension.

Peritoneoscopy with biopsy allows a differential diagnosis

with other diseases such as peritoneal carcinosis, hepatocarci-

noma and nonspecific bacterial peritonitis associated with

cirrhosis.
4
In cases of tuberculous peritonitis, peritoneoscopy

may constitute an additional risk if there are extensive adhe-

sions between the intestine and the abdominal wall. I believe

that the presence of ascitic fluid reduces the risks of this

method which allows rapid diagnosis and an early commence-

ment of therapy.

ANDREA SALMI. MD
Department of Internal Medicine
Gastroenterology Unit

Ospedale Generate Di Zona "Sant Orsola
”

Via Solferino 31
25100 Brescia

Italy
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Prostaglandins—Lifesaving Drugs for

Postpartum Uterine Atony

To the Editor: Drs Zipser and Laffi are to be congratulated

on their excellent review article “Prostaglandins, Thrombox-

anes and Leukotrienes in Clinical Medicine" in the October

1985 issue.
1

1 found the article to be a timely, superbly written

update on the fascinating variety of physiologic actions and

potential clinical applications of these substances.

In the section on prostaglandins in reproductive medicine,

however, one extremely important application was not men-

tioned. Prostaglandin (PG) F:a and its synthetic analog, 15-

methylprostaglandin F 2a (carboprost tromethamine [Pros-

tin / 1 5M] ) , have an established, lifesaving role in the treat-

ment of postpartum hemorrhage.

Before the availability of these compounds, the only medi-

cations for use in the treatment of hemorrhage due to uterine

atony were oxytocin and ergot alkaloid derivatives. PGF :o:

and carboprost are much more potent uterotonic agents and

are successful, in most cases, in controlling atony and hemor-

rhage when oxytocin or ergots fail

.

2-4

In our experience with carboprost in nearly 100 cases,

gastrointestinal side effects—particularly diarrhea—and mild

elevation in blood pressure are common. Exacerbation of

asthma is a theoretical possibility but one we have not encoun-

tered.

PGF:a is metabolized on first pass through the lungs and

thus must be given by direct injection into the uterus (dose: 1

to 5 mg) to be effective. Carboprost is effective when admin-

istered by intramuscular or intrauterine injection (dose: 125 to

500 g.g). In my view, these are safer and more effective than

ergot derivatives and should be used if oxytocin infusion is

unsuccessful in controlling bleeding due to uterine atony.

VALERIAN A. CATANZARITE, MD, PliD

Fellow in Maternal-Fetal Medicine

Department of Obstetrics and Gynecology
University of New Mexico Medical Center

Albuquerque
,
NM 87131
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Differential Diagnosis of ‘Pseudoseptic’
Arthritis

To the Editor: The recent description of five cases of

“pseudoseptic” arthritis by Call and colleagues' and the en-

suing letter by Loge 2 prompted this communication.

Call and co-workers, of the University of Utah School of

Medicine, reported five cases of classical rheumatoid arthritis

with a superimposed clinical syndrome that mimics septic

arthritis but in which microbiological cultures were negative.

They concluded that the pathogenesis of “pseudoseptic” ar-

thritis remains unexplained. They considered multiple condi-

tions in seeking an explanation for the cases of

“pseudoseptic” arthritis; however, no consideration was

given to Lyme disease. Although it would be unusual, it is

possible that a patient with classical rheumatoid arthritis

could also have Lyme disease. Lyme disease has presented

with inflammatory oligoarticular arthritis without preceding

rash. Frequently the patient is unaware of a tick bite. Synovial

fluid leukocyte counts range up to 100,000 cells per ^1 with

most cells being polymorphonuclear leukocytes.
3 The joint

abnormalities may be brief and recurrent
3 and may respond to

antibiotics.
4 Culture of the Lyme disease agent, Borrelia

burgdorferi

,

requires special techniques. 5

Two cases of Lyme disease have been reported in Utah. 6

Many cases, however, may go unrecognized in Utah, as is

suspected in other states.
6 The tick vector of Lyme disease in

California, Ixodes pacificus, is known to reside in Utah. 7

Although it is possible Lyme disease plays a role in the

cases presented by Call and associates, it is more the intent of

this letter to mention Lyme disease for consideration, in the

differential diagnosis of septic or “pseudoseptic” arthritis.

JEFFREY L. JONES. MD
Resident in Preventive Medicine

California Department of Health Services

626 Chetland Rd
San Leandro, CA 94577

REFERENCES

1. Call RS, Ward JR, Samuelson CO Jr: ‘Pseudoseptic’ arthritis in patients with

rheumatoid arthritis. West J Med 1985 Oct; 143:471-473

2. Loge RV: ‘Pseudoseptic’ arthritis (Correspondence). West J Med 1986 Jan;

144:87-88

APRIL 1986 144 • 4 477



CORRESPONDENCE

3. Steere AC, Gibofsky A, Patarroyo ME, et al: Chronic Lyme arthritis: Clinical

and immunogenetic differentiation from rheumatoid arthritis. Ann Intern Med 1979;

90:896-901

4. Steere AC, Malawista SE, Newman JH, et al: Antibiotic therapy in Lyme dis-

ease. Ann Intern Med 1980; 93:1-8

5. Steere AC, Grodzicki RL, Komblatt AN, et al: The spirochetal etiology ofLyme
disease. N Engl J Med 1983; 308:733-739

6. Update: Lyme disease and cases occurring during pregnancy—United States.

Morbidity and Mortality Weekly Report 1985; 34:376-384

7. Schmid GP: The global distribution of Lyme disease. Rev Infect Dis 1985;

7:41-50

Acupuncture-Needle-Induced
Compartment Syndrome

To the Editor: Acupuncture has gained limited western

acceptance as an alternative to more traditional treatment reg-

imens for various medical and surgical conditions. With

wider application, reports of various complications have

emerged. These include bacterial endocarditis,
1 osteomye-

litis,
2 pneumothorax, 3

hepatitis,
4

spinal cord injury
5 - 6 and

infection.
7

- 8

Compartment syndromes involving the lower extremities

are relatively uncommon but potentially serious conditions

that frequently require surgical decompression for limb sal-

vage. Reported causes of anterior compartment syndromes

include those due to trauma9
or localized external pressure,

10

and those resulting from a bleeding disorder, 11 anticoagulant

use
9 or vascular injury

12 producing intracompartmental hem-

orrhage. Vigorous muscular exercise,
13 nephrotic syn-

drome 14 and iatrogenic conditions 15 are also associated with

compartment syndrome. We report here a previously unrec-

ognized risk of acupuncture: the development of the anterior

compartment syndrome after local insertion and manipulation

of an acupuncture needle.

Report of a Case

A 68-year-old man with a prosthetic Starr-Edwards aortic

valve maintained on a regimen of sodium warfarin (Cou-

madin) with a therapeutic prothrombin time presented to the

hospital with a five-day history of gradually increasing pain,

notable swelling and discoloration involving the anterolateral

aspect of the right lower extremity, from foot to knee. In the

distant past, the patient had a lumbar laminectomy and six

weeks before admission began to complain of recurrence of

sciatica. Despite an adequate trial of bed rest and analgesics,

his pain had become refractory. Five days before admission,

a physician trained in acupuncture inserted acupuncture nee-

dles in the hands, lips and lateral aspect of the right leg 5 cm
below the knee. Almost immediately after placement of the

needles, the patient noted local right lower leg pain which

progressively became more severe. Over the next four days,

pronounced swelling and discoloration of the lower portion of

the right leg appeared and increased, precipitating the hos-

pital admission.

On examination, the patient was noted to be afrebrile with

considerable right anterolateral lower extremity swelling ex-

tending from the acupuncture site to the dorsum of foot. Lat-

eral calf ecchymosis and calf tenderness were present.

Although toe extension produced severe anterior calf pain,

foot sensation, capillary filling and pulses were intact. Rou-

tine laboratory investigations showed a normal leukocyte

count, hemoglobin and therapeutic prothrombin time at 1.7

times the control value.

Using standard needle insertion and electronic transducer

techniques, the resting right anterior compartment pressure

was found to be three times the accepted upper limits of

normal. The day after admission, an anterolateral compart -

mental surgical decompression fasciotomy was carried out.

At the time of operation an area of proximal anterior compart-

ment intramuscular hemorrhage associated with areas of ne-

crotic muscle tissue was found. Cultures of compartmental

material obtained intraoperatively were sterile. The patient’s

postoperative course was uneventful except for presumed

mild foot cellulitis which responded well to empiric antibiotic

coverage three days after operation. At six weeks’ follow-up

the patient had a full recovery without functional or vascular

compromise.

Comments

Previous investigations have suggested that acupuncture

has therapeutic analgesic value for a wide variety of chronic

pain syndromes, including low back pain.
1617 Acupuncture's

precise utility, limitations and complication rate, however,

remain unclear. Furthermore, relative contraindications for

using acupuncture manipulation are not widely known. In the

present case, the patient was maintained on anticoagulation

therapy for prevention of prosthetic valve thrombosis. He
solicited acupuncture administration, unaware of the potential

complication of a hemorrhage induced by acupuncture needle

insertion.

Although uncommon, needle insertion for any reason in

patients receiving anticoagulation therapy can lead to soft

tissue hemorrhage. Intracompartmental hemorrhage, a previ-

ously unrecognized complication of acupuncture needle ma-

nipulation, must be considered a risk to be weighed against

the potential benefits when an acupuncturist embarks on this

type of therapy.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should notbe interpreted as directives, instructions orpolicy statements.

Anticholinergic Drugs for Nicotine Addiction and Withdrawal

QUESTION:

Is it accepted medical practice to treat nicotine addiction and withdrawal with the use of

anticholinergic drugs ?

OPINION:

In the opinion of the Scientific Advisory Panels on General and Family Practice, Internal

Medicine and Psychiatry, the use of anticholinergic drugs, such as scopolamine and atro-

pine, to treat nicotine addiction and withdrawal is considered investigational. There is the

theoretical possibility that, after acute physical withdrawal from tobacco is complete, the use

of antagonists to nicotine might decrease craving for nicotine, but this hypothesis remains to

be proved. The advisory panels are unaware of published studies supporting the use of

anticholinergic drugs to treat nicotine withdrawal and questions regarding the safety, effi-

cacy, side effects and complications of this method remain to be studied. There are reports in

the literature that mecamylamine. another anticholinergic drug, has been shown to be

effective in blocking the effects of nicotine withdrawal in experimental studies. However, in

the absence of double-blind, randomized placebo-controlled clinical trials and given the

possible toxicity of the pharmacological agents involved, the use of anticholinergic drugs to

treat nicotine addiction and withdrawal cannot be considered accepted medical practice.
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Special Article

Ethics Remain at the Heart of Medicine
Physicians and Entrepreneurship

ALBERT R. JONSEN, PhD, San Francisco

I
f you visit San Francisco, or if you live there, you may go

to Chinatown to dine at one of the city’s excellent Chinese

restaurants. If you do, your meal will end with a fortune

cookie. That fortune cookie might, by chance, contain a quo-

tation from the 17th century sage Chen Shih-kung: “When
doctors visit the rich, they are conscientious; when they visit

the poor, careless.” The sage wrote those words when medi-

cine was just beginning to be practiced by specialized physi-

cians rather than by a family member. For many centuries

before that time in China, medicine was frequently a family

practice in the literal sense. One member of a family would

learn the skills of medicine and then have the responsibility of

caring for the relatives. When the practice of medicine for

money began, this scholar was moved to make his critical

remark. He went on to say, “This is the eternal peculiarity of

those who practice medicine for financial gain and not as

humane concern.” Certainly this is thought provoking and

serious—not, as I flippantly began, a mere fortune cookie

text. In fact, it is the theme of this article on physicians as

entrepreneurs.

The Oxford English Dictionary defines entrepreneur as

one who organizes and manages musical events. The word

appeared for the first time in English only in 1878 and the

Oxford English Dictionary gives no other definition. It does,

however, give the etymology, which is obvious if you know a

little French; an entrepreneur is one who undertakes. Ironi-

cally, that is fairly close to undertaker, and many an entrepre-

neur has buried himself or herself. But as we understand the

term now, an entrepreneur is someone who undertakes the

risks of a business venture in the hope of achieving some gain.

Thus, Chen Shih-kung ’s physician who “practiced medicine

for the sake of gain" was an entrepreneur. Is it also necessary

that he or she practice “not out of humane concern”? That is

the essence of the ethical issue in medical entrepreneurship.

I am sure that most readers, particularly physicians, are

deeply convinced that medicine is for the sick. The purpose of

developing skills in medicine and applying them to patient

care is to benefit those who suffer from disability, pain and

illness. That is, put quite simply, the purpose of medicine.

The question. What about the patient?, is recognized as the

central question by all who are concerned about medicine as a

practice for the sick. But it is not a question that we can

answer easily as we stand on the verge of major reorganiza-

tion and restructuring of the forms of delivering and financing

care. Even if it is taken as a fundamental principle of ethical

medicine that physicians must, as Hippocrates admonished,

“be of benefit and do no harm,” it is difficult to see what

benefit and harm will be in a future the shape of which we do

not know. We will have to watch the evidence as it develops.

We will have to look at the effects on patient care of every sort

ofchange in the delivery and the financing systems.

I cannot predict the future under systems of care that are

primarily or at least partially inspired by entrepreneurial prin-

ciples. But I can look to the past, suggest the way in which the

past affects the present and, in the light of that, imagine what

some of the possibilities for the future are—and some of the

dangers.

Imagine that we are going to do an archeology of the ethics

of medicine. The ethics of medicine in western culture is a

tradition for which we have literary evidence going back to

the third and fourth centuries before the Christian era.

Imagine that that long tradition is like a modem edifice built

on the foundations of many previous buildings, like some of

the old churches of Europe. Imagine that we are excavating

below the modem building, which represents current medical

practice and its forms. We can glimpse what lies beneath that

structure. What are the earlier parts of this church, this pyr-

amid, this temple that have been built up during the past 4,000

years in western culture? There are four levels that can be

seen quite clearly in the successive foundations of that tradi-

tion we call medicine. The present structure stands on the top

of all of these. None of them has ever been completely aban-

doned, though some of them are quite deeply buried. But all of

them affect the present. They all affect the way in which we in

western society and in the United States think about medicine;

what it is, what it should be and how to deal with those people

who come to practitioners for help.

The archeology starts at the bottom level, as if we were

able to look down into this excavation and see the lowest

structures that were built there centuries ago.

(Jonsen AR: Ethics remain at the heart of medicine— Physicians and entrepreneurship. West J Med 1986 Apr; 144:480-483)

Dr Jonsen is Professor of Ethics in Medicine and Chief. Division of Biomedical Ethics, Department of Medicine, University of California, San Francisco. School of

Medicine.

From an address given at the conference "Entrepreneurial Strategies for the Medical Profession" in San Francisco on April 13. 1985.
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Greco-Roman Medicine

The lowest structure we have any evidence about from

history is the Greco-Roman practice of medicine. The great

Hippocratic literature was written sometime in the third and

fourth centuries before the Christian era. It consists of exten-

sive treatises about the nature of diseases and of medical

practice in the Greek world. Many physicians may have a dim
memory of reciting the Hippocratic Oath at graduation. You
probably recall little of its actual wording, but its spirit still

prevails: I shall benefit my patient to the best ofmy ability and

judgment. That phrase is indeed the core of the ethics of

medicine. It says something very noble about medicine and

imposes a rigorous obligation on those who practice it. But

there is something very peculiar about it. If one looks beyond

this short phrase to the rest of the vast literature of Greek and

Roman medicine, one finds almost no expression of concern

for the patient or of altruism.

Greek medicine was primarily a craft that had a product to

be sold to make a living. Apart from some religious mysti-

cism (which must, it seems, always be present to give medi-

cine an aura of mystery), there was little more to it than that.

Certain skills were taught by a master to an apprentice and

those skills were peddled. The typical Greek physician was
literally a peddler who traveled from town to town, set up a

tent for a few days, gave a few lectures about diet and hy-

giene, passed out some herbal remedies, set some bones and

then moved on. It was essential in that traveling doctoring to

present a good image, make a nice impression and to please

people. The best scholars of the Greek or Roman tradition tell

us that the rare comments about benefiting the patient are

actually advice about good advertising: when you arrive in

town, do a nice job and please the villagers; next year when
you come back, the folks will come back to you . You will have

competitors dropping into that village, too. That is how your

doctoring business will grow. The great philosopher Plato

wrote, “The doctor should cultivate the art of healing, for

even if the goal of medicine is healing and not making money,

the self-interest of the craftsman is satisfied thereby.”

Plato had it right: self-interest is one of the physician’s

goals. Apparently he did not consider this reprehensible. Cer-

tainly, making a living out of one’s skills is a perfectly legiti-

mate moral activity. Assuming that the other goal, healing, is

also pursued, making money is consistent with being a physi-

cian. This is not the noble and altruistic view of medicine that

we usually associate with the Hippocratic Oath, but it appears

to have been the actual view of the Greeks at the beginning of

our tradition of medicine. Self-interest, which is also a per-

fectly legitimate moral motive, was the ethic of Greek medi-

cine. It lies at the bottom level of the tradition.

Religious Level

If we move to the next level of the excavation, we find a

fascinating development. I call the second level the religious

level. In the third and fourth centuries after the Christian era,

we begin to see a literature that speaks about medicine and

healing as a religiously motivated activity. The sick were seen

not as an encumbrance upon society but as those who should

be pitied. Compassion was a virtue that the healer must culti-

vate. In the Jewish tradition, the work of human healing can

be carried out only by permission of Jahweh, the all-powerful

Healer; the physician is an instrument of the healing Jahweh.

The physician must be worthy to be the instrument of God. In

the Christian tradition, there are continual references to the

story of the Good Samaritan: the stranger who finds a

wounded man by the roadside, binds his wounds, puts him in

the care of someone who will watch after him and leaves

money to assure that that care will be provided. The literature

then insists that the good physician must demonstrate self-sac-

rifice to care for those in need. In an eighth-century Latin

text, the physician is admonished not to heal for the sake of

gain nor to give more attention to the rich than to the poor, to

the noble than to the commoner, “for the physician heals even

as Christ heals.”

And so we find at that second level of the excavation the

introduction of a notion that was quite foreign to ancient

medicine, that of altruism in the practice of medicine. Medi-

cine is more than a trade, a skill that is sold at cost to the

receiver; it must also be given at cost to the giver. The giver

has the skill only by virtue of the favor of God who alone heals

and thus must not use it solely as if it is his own. One of the

monks of the Knights of the Hospital of St John of Jerusalem,

an order founded in the tenth century to care for sick pilgrims,

comes across a wounded person whom he nurses back to

health. When the grateful patient offers him a gold coin in

thanks for his care, the monk says kindly but firmly, “Do you

think I sell charity and the works of mercy?” He refuses the

money. Of course, that sort of altruism is possible only when
the healer is also a monk. Monks lived a communal life, so

that they did not need income. Even then, after the laity took

over the practice of medicine, as it did in the 10th and 1 1th

centuries, we still see the insistence on the importance of

altruism. But it takes on a bit of secular realism. For example,

a 13th-century text instructs surgeons to charge their rich

patients more so that they may give freely to the poor who
need their services. Thus, the sliding scale appears for the

first time in the 13th century. The self-interest of the first level

and the altruism of the second can now be seen to coexist.

Professional Level

I call the third level in this excavation the professional

level . Medicine begins to be thought of as a profession when it

becomes part of the life of the university. This happens in the

15th century, when medicine was accepted fully into the uni-

versity curriculum. Not all physicians were trained in a uni-

versity, but those who were trained there learned strict

academic ways. The ideal of competence appears. The litera-

ture about medicine now begins to assert that the first duty of

the physician is to achieve competence, to master the science

and the art. That becomes the ethical ideal of this third level.

Because science and medicine become organized in this uni-

versity fashion, they begin to do what universities always do:

they give examinations, and the first examinations for licen-

sure appear. A candidate had to show his masters that he had

mastered a body of information and was able to apply it. The
ethics of competence, starting in the 15th century, continues

very strongly into modem medicine—and we should be glad

of it. Now we have three levels in this ethical archeology—

self-interest, altruism, competence.

The Top Level

There is a fourth level at the very top, which begins pri-

marily in the 19th century. This is a recent addition to the

ancient, massive edifice of medicine, built during an era when

APRIL 1986 • 144 • 4 481

ONtVEFfSrrY

of

MARYtMVB



ETHICS AND MEDICINE

the ideals of the American and French Revolutions were in the

air. The ringing words “rights” and “equality” were heard in

the culture. The protection of the public health became a

recognized duty of governments. Slowly, the idea develops

that individuals have some right to be cared for. The floor

plan of that structure remains very much what it had been for

centuries: medicine practiced by solo practitioners who
charged those who could pay and provided charity care to a

few who could not. But other rooms were being built: the

system of public hospitals and clinics. The first national

health insurance appeared in Bismarck’s Germany, based less

on a respect for rights than as a pragmatic means of main-

taining a healthy labor force and decreasing the attraction of

Socialism. In Great Britain, the National Health Service,

born in the early years of the 20th century, became a universal

system of care after World War II. In the United States, a vast

health insurance system began to grow in the 1940s, pri-

marily under the stimulus of the labor unions. Then, in law

and in medical ethics emerged the concepts of the rights of

persons in health care, the right to informed consent to care,

the right even to refuse care if it does not meet one's values.

These ideas and the structures to accommodate them have

given a new shape to the ancient architecture of medicine. It is

far more egalitarian than it ever was in its past.

The vast edifice of medicine is now in view. The lower,

hidden levels are now exposed and it is clear that, in very

complicated but powerful ways, all those lower levels support

the visible building. Now what does this archeology lesson

have to do with entrepreneurship? Allow me to draw some

explicit conclusions—we might say “morals”—from the

lesson. First, I want you to notice that the ethics of medicine

does not exclude self-interest. It is a legitimate motive. It has

always been present and has always been recognized as suit-

able. It has, as self-interest tends to do, caused trouble and

required containment and limitations. The major tension for

many physicians in their own personal life is the stress that

they feel between self-interest and altruism. Still, self-interest

is a legitimate and ethically appropriate motive.

The reason is obvious: not many physicians are monks.

Physicians cannot, as did the monk-physicians of the Middle

Ages, practice entirely for free. But when the concept of

entrepreneurship is added to self-interest, an emphasis is

added that traditionally has been seen negatively. There has

been, for more than 2,000 years, a literature of criticism and

satire about physicians; it is almost always directed towards

the physician as entrepreneur. Some of it is very amusing, but

it is also heartbreaking.

Campaign Against Quackery

In the 19th century in the United States, a great campaign

was waged against quackery. It is a fascinating history about

overt soliciting of patients, dramatic claims of cure very spe-

cific for diseases, the invention of Rube Goldberg therapeutic

machines, even invitations to the public to come in and watch

a famous surgeon operate. The physican was a huckster,

some might say an entrepreneur. These activities brought

medicine into serious disrepute. Organized medicine slowly

realized this and mounted a campaign to identify quack-

ery— not an easy task in those days of little science and much
empiricism. Part of the campaign was necessarily directed to

advertising, which had reached exaggerated and flamboyant

levels. Physicians had to retire behind a simple shingle and a

business card. One of the prominent tools of entrepreneurism

was withdrawn from physicians. Notice that I have said, not

that the entrepreneurial spirit is in itself wrong but that when
an entrepreneurial spirit appears in medicine, it leads to dis-

tortions in the values on which the medical tradition was built.

I do not consider entrepreneurship to be unethical but to pose

certain dangers to the ethical practice of medicine

.

In conclusion, I will suggest what those dangers might

entail at present. Needless to say, entrepreneurship means

many things in modem parlance. Mere good business sense

and efficient management are integral to it. Certainly, these

are no threat to the ethics of medicine; indeed, they can im-

prove ethical practice. The entrepreneurial spirit, however,

does imply at least three things in all its incarnations. 1

First, it

is generally considered ethical for those who are involved in

risk-taking ventures to avoid an unprofitable market. A gro-

cery chain finds that it has a store in a poverty area; the

population cannot afford to buy their groceries. It is difficult

to construct an argument that proves the company has an

ethical obligation to continue to operate that store at a loss. So

it is generally considered perfectly ethical to plan and to

manage your risk, taking in ways that exclude the unprofitable

market.

Entrepreneurship, Altruism and Competence

That element of ethical entrepreneurship poses a problem

for the element of the traditional ethics of medicine that I

described as altruism. Altruism, as we usually understand it,

requires that risks are taken with no or little assurance of

return. That is what altruism means and how it differs from

enlightened self-interest. If it is true that the traditional ethics

of medicine has been built on one foundation called altruism,

then the principle of avoiding the unprofitable market seems

to pose a serious, or at least a perplexing, problem.

Second, the ethics of risk-taking ventures permits the cre-

ation of markets for your product. And, in the modem era,

this has become a major enterprise through advertising. Mar-

kets are created by focusing or directing desires towards con-

sumption. Again, this seems legitimate entrepreneurial

ethics. Every honest advertiser and honest businessperson

knows that there are limits and, yet, everyone also allows the

creation "of certain needs”: stimulating persons' interests in

something so that they feel they need it even if they may not.

For the most part, this is relatively harmless. Yet, we may

sometimes become extremely critical of it, such as the prac-

tice of creating in children the appetite for cereals that have a

high sugar content. For the most part, though, a creation of a

market is perfectly legitimate.

This seems to raise problems for what I call the ethical

tradition of competence. The main feature of competence is

the ability to make the most effective response to the most

precisely recognized need, and this is also good clinical com-

petence. A competent physician thinks through a differential

diagnosis by excluding all of the things that do not need a

response until the one that does is found, and then medical

skills are directed precisely to that need. A physician does not

create needs and, in fact, should abhor the creation of needs

for service (although one of the most strident critics of medi-

cine recently said this is exactly what physicians do!).

Imagine some doctor rejoicing, “We are really lucky in this
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hospital, we’ve got a lot of nosocomial infection here. That

means more business.” So when you think about the entrepre-

neurial ethic that allows the creation of markets by the stimu-

lation of consumption and contrast it with the traditional ethic

of competence, you begin to see conflicts or at least per-

plexing problems developing. Will we be selling medicine

that isn't needed?

Finally, the ethics of risky ventures permits the elimina-

tion of unprofitable products and services. If a business has a

line of products or goods that simply does not sell, or a line

that costs more to make than will be realized in return, there is

no ethical problem about cutting it out. There may be some

fuss over it—remember people shouting a few years ago when

the convertible was eliminated. But it is hardly an ethical

outrage to cease producing an unprofitable product.

This concept seems to have some implications for the top

level of the ethics of traditional medicine, namely, the issues

of justice and rights. If we ask what justice in health care

requires, we find that the President's Commission for the

Study of Ethical Problems in Medicine and Biomedical and

Behavioral Research proposes “equitable access to adequate

levels of care." This is admittedly a vague formulation, yet it

is obvious that included in an adequate level of care are many
services that are on the whole unprofitable. Many of the things

done in primary care and in pediatrics are in themselves un-

profitable and must be supported by some sort of subsidy or

cross-subsidization. These sorts of services may be the first to

go in an entrepreneurial system.

There are many reasons for the ways in which fee struc-

tures have developed, but if an adequate level of services is to

be maintained, then the ethically permissible elimination of

unprofitable services creates an interesting problem for the

ethic ofjustice in health care.

Conclusion

In conclusion, I believe that there is no absolute contradic-

tion between the entrepreneurial spirit and the spirit of tradi-

tional medical ethics. In fact, if the entrepreneurial spirit is

seen fundamentally as the ethic of self-interest, it has a legiti-

mate place. But I must add that the entrepreneurial spirit can

encourage self-interest at the expense of altruism, competence

and justice. One of the features of the entrepreneurial spirit in

the United States is its enormous creativity. There are all sorts

of ways to sell your product. Whenever one way turns out to

be inefficient or to violate antitrust regulations, for instance,

new ways are created very rapidly. All sorts of organizational

structures, of forms of cooperation, of modes of financing and

of mixtures between public and private sectors are available

and open to us. In this conference you heard a great deal about

those possible combinations. But as they are carried out and

as all of these new ways are tried, it remains essential to ask

how self-interest can be kept as merely one of the four levels

that are part of ethical medicine.

That imaginary fortune-cookie message represented a sit-

uation in which self-interest had taken over from humane

concern. That little fortune-cookie paper should be kept in

your pockets to look at every once in a while as you bring to

bear the enormously creative possibilities of American inge-

nuity on new forms of providing care.
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Special Article

Health Habits and Coping Behaviors

Among Practicing Physicians
LAWRENCE S. LINN, PhD; JOEL YAGER, MD; DENNIS COPE, MD, and BARBARA LEAKE, PhD, Los Angeles

Practicing physicians on the full-time academic and clinical (volunteer) faculty of an urban univer-

sity department of medicine (N = 211) completed questionnaires that examined their coping behav-

iors, health habits, life satisfaction, job stress, conflict between work and home life, health status

and moods. Attempts to organize and restructure work activities were more frequently practiced by

physicians who were more satisfied with work. Socializing, exercising and discussing feelings with

others were not associated with any measures of physician health status, job stress, conflict or

satisfaction. Those with higher scores on a health habits index tended to be less anxious, experi-

enced less job stress, less conflict between work and home life and were more satisfied with their

lives in general. Full-time academic faculty engaged in fewer positive or negative coping behaviors

than clinical faculty. There were few strong intercorrelations among the various positive and nega-

tive coping behaviors or health habits; physicians often simultaneously engaged in both positive

and negative activities, indicating complex patterns of coping behaviors that were not dramatically

associated with life or work satisfaction.

(Linn LS, Yager J, Cope D, et al: Health habits and coping behaviors among practicing physi-

cians. West J Med 1 986 Apr; 1 44:484-489)

I
n recent years, many segments of the medical establish-

ment, including the American Medical Association

(AMA), the American Medical Students Association and the

Association for Academic Psychiatry, have become increas-

ingly concerned about physician impairment.
1-3 An “im-

paired physician” has been defined by the AMA as “one who
is unable to practice medicine with reasonable skill and safety

to patients because of physical or mental illness, including

deterioration through the aging process or lack of motor skill,

or excessive use or abuse of drugs including alcohol.” 1

Studies of physician impairment have focused on defined

cases of alcoholism, drug abuse, suicide, mental illness and

marital discord based on data from psychiatric admissions,

studies of psychiatric office practice, obituaries, disciplinary

actions of state boards of medical examiners and surveys of

medical students or house-staff populations. 4 Underlying

most of these studies and discussions of physician impairment

are some often-unstated and undocumented assumptions: that

physicians compared with others (or other professionals) ex-

perience higher stress and frustration, are in poorer health,

engage less frequently in positive health and coping behaviors

and engage more frequently in inappropriate illness behaviors

such as self-medication, delay in seeking care or excessive

use of denial.

There have been, however, surprisingly few published

studies presenting recent data on the health habits and coping

behaviors of normative samples of practicing physicians.

Without such data, erroneous conclusions can easily be drawn

about the state of the profession and the prevalence of impair-

ment in the 1980s.

The few recently published studies of physician-coping

behaviors and health habits do not seem to indicate that physi-

cians are leading less healthy lives than other comparable

socioeconomic groups in our society. Glanz and co-workers 5

in their 1980 study of physicians affiliated with Temple Uni-

versity (Philadelphia) looked at the prevalence of seven pre-

ventive health behaviors identified by Breslow and Enstrom

in an Alameda County (California) study.
6 They found that

63% of their physician sample exercised vigorously two or

more hours per week, only 19% smoked cigarettes, 13%
drank alcoholic beverages daily and 75% slept seven to nine

hours per night on a regular basis. Only half ate breakfast

daily and a third ate snacks frequently. When the authors

compared their findings with available national data on US

From the Departments of Medicine (Drs Linn. Cope and Leake) and Psychiatry (Dr Yager). University of California, Los Angeles, School of Medicine, and UCLA School of

Public Health (Dr Linn).

Reprint requests to Lawrence S. Linn. PhD, Research Sociologist, Department of Medicine. UCLA Center for the Health Sciences, Los Angeles, CA 90024.
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adults, the Temple physicians were less likely to smoke, said

they felt better than the general population, drank alcohol and

snacked at about the same level, but were less likely to eat

breakfast daily and reported getting slightly less sleep.

Wells and colleagues 7
in their 1978 study of Fresno. Cali-

fornia, physicians found only 15% were current smokers.

However, 59% thought they weighed too much, 73% re-

ported one hour or less per week of strenuous exercise and

24% drank alcohol daily. Wyshak and co-workers 8
in their

1979 study of physicians and lawyers in Massachusetts re-

ported that 75% of both groups engaged in some vigorous

physical activity each week and that 86% of physicians and

80% of lawyers did not smoke cigarettes. Drinking alcohol

was more frequent and prevalent among lawyers than doctors,

but 90% in both groups drank at least once a month. Re-

garding other health habits, 3% of the doctors and lawyers

they studied reported using antidepressants. Physicians were

found to be slightly more likely to use tranquilizers and signif-

icantly more likely to use sleeping pills than lawyers, but the

authors present no percentage data on these behaviors. Based

on their findings, the authors concluded that, as a whole,

physicians seemed more concerned than lawyers with per-

sonal health-promoting behaviors.

Although these studies provide interesting descriptive

data, each focused on slightly different and often narrowly

defined habits or behaviors and measured them in different

ways. Because of these limitations, we decided to expand our

definition of coping to include any behavior in which people

engage to maintain or improve their physical, mental or social

health and well-being. Therefore, our primary aim was to

cover a wide range of physician behaviors, at the risk of not

having detailed information about any single one. A second

but closely related purpose was to determine the degree to

which various positive and negative health and coping behav-

iors are interrelated with each other. Finally, we explored the

relationships among the prevalence of different coping behav-

iors and physicians' perceived mental and physical health

status, level of conflict between work and personal life and job

and life satisfaction. The following hypotheses were tested:

• Physicians who more frequently used positive health

habits and coping behaviors were less anxious, less de-

pressed, had fewer symptoms or episodes of chronic disease,

were more satisfied with work, experienced less conflict be-

tween work and private life and were more satisfied with all

aspects of their life.

• Physicians who more frequently used negative health

habits and coping behaviors were more likely to exhibit atti-

tudes and behavior patterns opposite of the patterns listed

above.

Because this research was cross-sectional, these hypoth-

eses are not to be interpreted as causal: They merely postulate

associations. We also recognize that our use of the terms

“positive” and "negative” in classifying coping behaviors

and health habits represents an overly simplistic and some-

what controversial set of value judgments. Similar judgments

are frequently made by health professionals and people inter-

ested in coping, however. They are not necessarily thought to

reflect the state of the scientific knowledge of the effects of

each behavior. The classification scheme is used to facilitate

analyzing and presenting the data.

Methods

Sample and Design

The present study comprised a 50% random sample of

full-time academic faculty and all practicing volunteer clin-

ical faculty affiliated with a department of medicine in an

urban teaching hospital in the West.* During the summer of

1984, respondents were sent a questionnaire accompanied by

a letter from the department chair encouraging participation

and guaranteeing confidentiality. After two mailings and tele-

phone calls, completed and usable questionnaires were re-

turned by 79% of the academic faculty (N = 56) and 64% of

the clinical (volunteer) faculty (N = 155), constituting an

overall response rate of 67 % (N = 2 1 1 )

.

Our final sample had the following characteristics: 91%
were male; 77% were married; 76% had children, with the

average number being two; 75% were clinical faculty; 8%
were Catholic, 22% Protestant, 59% Jewish. 3% other and

9% had no religion, and their average age was 45 years. All

physicians considered themselves as having an area of spe-

cialization. The largest groups represented were internal

medicine (18%), dermatology (19%), hematology/oncology

(12%), family medicine (15%), gastroenterology (6%), car-

diology (6%), emergency medicine (4%) and pulmonary

medicine (4%); 13 other specialties and subspecialties were

listed with frequencies ranging from 1 % to 3 %

.

Measurements

Physicians completed a 13-item Job Satisfaction Scale (a

reliability = .85),
9
a widely used 9-item Life Satisfaction

Scale (a reliability = .89),
10

the 20-item Zung Depression

Scale (a reliability = .80)" and the 10-item Rand Anxiety

Scale (a reliability = .93).
12 Respondents also completed a

24-item multidimensional Job Stress Scale (a reliability =

.80), and they answered a 9-item Work/Social Conflict Scale

(a reliability = .74), which measured the frequency of con-

flict they experienced between work and personal responsibil-

ities. These scales have been described in greater detail

elsewhere. 9

Physical health status was measured by a checklist of 16

chronic symptoms or diseases. Physicians were asked to

check those that they had experienced over the previous six

months. Finally, physicians were asked to indicate on a six-

point scale from daily to never how often they engaged in each

of 29 activities to make themselves feel better (health habits

and coping behaviors).

Results

As we mentioned, we chose to measure a variety of health

habits and coping behaviors rather than asking detailed ques-

tions about any single one. For example, we asked how often

our sample of physicians drank alcohol, not how much or

what kind they drank. We asked how often they ate three

meals a day, not the degree to which the food they ate was

nutritionally sound. Thus, although this research will not pro-

vide an in-depth understanding of the health habits and coping

styles of physicians, it will provide an overall picture not

available elsewhere in the published empirical literature on

the life-styles of physicians.

Table 1 describes the frequency with which physicians

*Ken Shine, MD, provided valuable assistance with the data collection effort.
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engaged in each of 29 behaviors. The most frequent behaviors

were eating three meals a day, getting adequate sleep, en-

gaging in strenuous exercise, reading non-work-related mate-

rials and engaging in sexual activity. Although most physi-

cians engaged in these behaviors more than once a week,

eating three meals a day was the only behavior practiced daily

by a majority (51%). Of note, however, 27 % reported eating

three meals a day once a week or less. With regard to stren-

uous exercise, only 10% of physicians never engaged in such

activity; 60% ran, swam or golfed several times a week or

more.

Table 1 also shows that within the past six months, 20% of

the physicians had used self-relaxing techniques such as med-

itation, progressive relaxation or breathing exercises, and

16% had sought some counseling or psychotherapy. This

latter finding seems considerably higher than the use of mental

health services among the general population. 13 Also, 91%
did not smoke cigarettes and 84% had not used any mood-al-

tering drugs for pharmaceutical or recreational reasons. Only

11%, however, of the physician sample did not drink alco-

holic beverages: 32% drank several times a week and an

additional 9 % drank daily

.

With regard to social activities, going out to dinner was
the most popular, followed by talking on the telephone with

friends, visiting friends or family in their homes and attending

plays, movies or concerts. Only a minority of physicians

engaged in such social behaviors more than once a week,

however. The average frequency of these behaviors was be-

tween once a week and several times a month. In all, 51%
never attended a religious service or activity and an additional

33 % had done so once a month or less during the six-month

time frame.

Physicians were also asked to report on how often they

discussed their personal feelings with friends or family and

how often they talked with them about the stressful nature of

their work. As Table 1 shows, physicians varied widely in

how frequently they vented their feelings. A sizable per-

centage discussed their feelings often, but a sizable per-

centage rarely or never discussed them. Although arguing

with or emotionally withdrawing from others in their house-

hold was not reported as frequently as more positive types of

social interactions, nevertheless, 24% reported arguing once

a week or more and 14% reported withdrawing emotionally

from friends and family at least once a week.

TABLE 1 .—Frequency Distributions (in Percent) and Mean Scores * (Scale of 1 to 6) of Typical Behavior in Which Physicians Engaged in

the Past 6 Months to Make Themselves Feel Better (N = 211)

Behavior

(6)

Daily

(5)

Several

Times

a Week

Frequency (%)

(4) (3)

Several

Once Times

a Week a Month

(2)

Once

or Less

a Month

(V

Never

Mean
Scores

Eating 3 meals a day 51 22 7 6 8 6 4.85

Getting an adequate amount of sleep at night 42 43 5 8 2 1 5.15

Use of alcoholic beverages (beer, wine or liquor) 9 32 17 14 17 11 3.70

Jogging, running, swimming, golfing or other strenuous exercise for 15 minutes or more 14 46 14 9 8 10 4.21

Use of meditation, progressive relaxation, biofeedback or breathing exercises

Use of mood-altering drugs, either pharmaceutical (tranquilizers, sedatives,

1 5 2 3 9 80 1.47

antidepressants) or organic (marijuana, cocaine, etc) 2 2 2 1 9 84 1.34

Attending a health club or gym 1 12 3 4 8 72 1.79

Counseling or psychotherapy 1 2 5 2 5 84 1.40

Walking or driving for the exclusive purpose of relaxation and enjoyment 2 14 8 21 24 30 2.60

Using special calendars, making lists or using other devices to become better organized! 26 22 8 11 11 22 3.75

Attending religious services or activities 1 1 8 6 33 51 1.76

Reading non-work-related books and magazines other than daily newspapers 23 42 8 16 9 2 4.49

Attending plays, movies or concerts! 0 4 21 42 31 1 2.98

Going out to dinner in a restaurant with friends or family! 1 25 34 31 9 0 3.77

Visiting friends or family in their homes! 0 7 21 41 29 1 3.03

Talking on the telephone with friends about non-work-related activities! 6 26 12 35 16 5 3.55

Engaging in pleasurable sexual activity 4 51 23 17 4 1 4.27

Smoking cigarettes 4 1 0 1 3 91 1.30

Arguing with people in my household II 2 11 10 20 43 14 2.66

Withdrawing emotionally from family members or friends upon coming home at nightll

.

0 6 8 18 34 34 2.17

Discussing personal feelings with friends or familyl 13 25 9 24 20 10 3.58

Discussing the stressful nature of medical work with friends and familylj 5 17 7 23 32 16 2.93

Eating frequent snacks during the day or in the evening 8 23 7 17 18 27 3.06

Blocking out time for making or returning phone calls! 19 20 5 9 13 34 3.22

Organizing and scheduling work activities so that 1 will not be rushed or run late! 37 26 11 10 7 9 4.48

Reducing my expectations of what 1 can accomplish in a single day! 14 24 10 10 21 21 3.39

Adding to, reorganizing or diversifying my practice of medicine§ 8 7 6 16 40 23 2.59

Delegating more responsibility to others to perform work-related tasks§ 14 20 8 26 25 7 3.51

Cutting down on the number of patients 1 see§

"Higher scores indicate more frequent behavior,

t = Subscale; organizing (o = 62)

| = Subscale: socializing (a = .72)

§ = Subscale: restructuring (o = 60)

II = Subscale: arguing/withdrawing (a = 49)

1 = Subscale: venting feelings (o = .81)

5 4 5 8 24 54 1.97
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TABLE 2.—Pearson Correlation Coefficients Between Coping Scales and Scales Measuring Physicians’ Health Status,

Stress, Conflict and Satisfaction

Health, Stress and

Satisfaction Measures

Coping Behaviors

Socializing Exercising Organizing Restructuring Arguing

Discussing

Feelings

Positive

Coping

Negative

Coping

Health

Habits

Anxiety scores .032 .022 -.073 .095 .259* .056 .015 .204$ -.138$

Depression scores -.028 -.010 -.087 -.022 .166* -.009 -.076 .125 -.114

Number of chronic symptoms . . . -.019 .007 .024 .060 .064 .068 .068 .104 -.064

Job stress -.018 -.030 .062 .090 .156$ .085 .061 .068 -.138$

Job satisfaction .118 .063 ,203f ,192f -.120 -.026 .194$ -.114 -.054

Work or personal conflict .033 -.067 -.056 .013 .313* 110 -.003 .156$ -.164$

Life satisfaction .063 .109 .121 -.011 -.234* .019 .111 -.138$ .182$

*P< .001

tP< .01

±P< .05

Physicians varied in their use of time management tech-

niques and behaviors that helped them to become more orga-

nized. For example, 26% used special calendars or made lists

daily and an additional 22% did so several times a week, but

22% never used these techniques. Similarly, 39% blocked out

time for making phone calls several times a week or daily, but

34% never did so. A majority (63%) reported organizing and

scheduling their work so that they would not be rushed or run

late, but 26% did so only several times a month or less.

Additionally, 14% reduced their expectations of what they

could accomplish on a daily basis and an additional 24% did

so several times a week. But 21 % never reduced their expec-

tations ofthemselves and 2 1 % did so once a month or less.

With regard to how often the physicians made attempts to

restructure their practice of medicine to make their life easier,

15% said that they added to, reorganized or diversified their

practice several times a week or more; 63% said they did so

once or less a month or never. In all, 14% reported delegating

responsibility to others daily and 20% did so several times a

week, but 25 % delegated work to others once or less a month

and 7% never did so. Finally, only 14% of physicians said

they cut down on the number of patients they saw once a week

or more, and 54% reported never cutting down on their pa-

tient volume.

To see whether our 29 behavioral measures would cluster

into dimensions, we did correlational and principal compo-
nents factor analyses. The four items measuring socializing

(items marked with $ on Table 1) factored into a scale (a =

.72, x= 3.33), as did the four behaviors reflecting attempts to

become better organized (items marked with f. a = -62, x =

3.69). The three items concerned with attempts to restructure

one's medical practice (items marked with §) also factored

into a scale (a = .60, x = 2.70), as did the two items on dis-

cussing feelings (items marked with f , a = .81 . x = 3.25) and

arguing and withdrawing (items marked with II , a = .49, x =
2.42).

Pearson correlations among these scales and other indi-

vidual activities in Table 1 thought to be beneficial to overall

health and well-being were used to construct a reliable 16-

item scale (a = .75), which we call the Positive Coping Scale.

These behaviors included exercising, belonging to a health

club, sexual activity, socializing, attempting to organize and

to restructure work-related activities and venting feelings.

Negative coping behaviors generally thought to inhibit overall

health and well-being, such as drinking alcohol, using mood-

altering drugs, smoking cigarettes, arguing or emotionally

withdrawing from friends and family and frequent snacking,

did not form a reliable scale. We constructed an index, how-

ever, by averaging the frequencies of these behaviors and will

refer to it as the Negative Coping Index. Other behaviors

thought to be therapeutic, such as meditating, the use of psy-

chotherapy or attending religious activities, were statistically

unrelated to all other behaviors.

Finally, we constructed a six-item Health Habit Index that

consisted of six of the seven health behaviors found by

Breslow and Enstrom in the Alameda County studies to be

positively related to health status (eating regularly, sleeping

adequately, exercising, not smoking, not drinking and not

snacking). 6 Respondents were given a score of 1 for each

positive behavior they engaged in several times a week or

more and a score of 1 for each negative behavior they engaged

in once a week or less. When scored in this way, 13% of our

physician sample had a total score of 6, 37% a score of 5,

31 % a 4, 16% a 3 and 4% a score of 1 or 2.

Table 2 shows Pearson correlation coefficients (and P
values) between our nine coping scales and scores measuring

physicians' anxiety, depression, symptoms of chronic dis-

ease, job stress, job satisfaction, work or personal conflict

and life satisfaction. The findings can be summarized in the

following way:

• More frequent efforts by physicians to organize and

restructure their work by using time and other people more

efficiently were associated with greaterjob satisfaction.

• Arguing more frequently with people at home or emo-

tionally withdrawing from them (or both) were significantly

associated with being more anxious and depressed, experi-

encing greater conflict between work demands and personal

responsibilities, experiencing greater job stress and having

less life satisfaction.

• Positive coping, as reflected by our scale of 16 behav-

iors, was more frequently practiced by physicians who were

more satisfied with their work.

• Socializing, exercising and discussing feelings with

others were not correlated with any measure of physician

perceptions of health status, job stress, conflict or job or life

satisfaction.

• Negative coping behaviors were used more frequently

by physicians who were more anxious, experienced more

conflict between their work and personal life and who were

less satisfied with their life in general

.
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• On the Health Habits Index, which consisted of three

positive and three negative health behaviors, physicians with

higher scores were less anxious, experienced less stress on the

job and less conflict between work and their home life and

were more satisfied with their life in general.

We also examined the relationship between physician

coping behaviors and selected demographic and work charac-

teristics. None of the nine coping scales shown in Table 2

were related to physicians' age, race, sex or volume of inpa-

tients or outpatients seen in the previous two weeks. Unmar-

ried physicians, however, were significantly more likely than

married physicians to socialize (P < .001), exercise (P <
.05) and attempt to restructure their practice (P < .05). Un-

married physicians were less likely to argue with people at

home (P < .05) but were more likely to use positive coping

behaviors f/
5 < .01) and negative coping behaviors (P <

.05). Physicians with more children were less likely to re-

structure their practice, to vent their feelings or to use positive

or negative coping behaviors (all P < .05).

Physicians who had taken more vacation time in the pre-

vious year socialized more frequently (P < .01) and engaged

more frequently in positive coping behaviors (P < .05). Simi-

larly, physicians who worked more hours in an average work

week socialized less (P < .001) and engaged in positive and

negative coping behaviors less frequently (P < .05). Finally,

clinical faculty, as compared with full-time academic faculty,

were more likely to socialize (P < .01), more likely to discuss

their feelings with others (P < .05) and more likely to engage

in positive coping behaviors (P < .01 ).

Discussion

In the present study, we developed and tested a series of

questions about the health habits and coping behaviors of

practicing physicians. As we have shown, physicians varied

widely in their habits and practices. Although we were able to

develop a reliable scale consisting of 16 of the 29 coping

activities we measured, many physician behaviors were unre-

lated to each other. Similar to what Glanz and her associates

found in their Temple University sample, the Breslow Health

Habits were not significantly intercorrelated with each other

in our physician population. Similarly, the negative coping

behaviors we measured also were not significantly intercorre-

lated with each other, nor were they routinely negatively

correlated with positive coping behaviors. What this means is

that our physician sample does not lead consistently healthy

or unhealthy life-styles but engages in often random, unique

and complex patterns of coping behaviors.

Because of the lack of comparable data on ways of mea-

suring coping in other populations, it is difficult to know how
satisfactory or healthy a life-style our population was leading

relative to others. We have studied only internists affiliated

with a single teaching hospital in southern California. Our

results may not be generalizable to physicians in other spe-

cialties, to our nonrespondents or to those practicing in other

parts of the country. Compared with other physician popula-

tions described in our introduction, however, the practices

reported by our sample appear to be as healthy or healthier.

Similarly, compared with what is known about the general

adult population, physicians in our study probably exercise

vigorously and use counseling or psychotherapy more fre-

quently, but are less likely to attend religious activities, lead

active social lives, eat three meals a day on a regular basis or

get adequate sleep. Alcohol consumption seems comparable

to the adult male general population, but physicians use drugs

significantly less frequently and are significantly less likely to

smoke cigarettes.
14

Our results suggest that the frequency of coping strategies

of all kinds is significantly related to certain social circum-

stances. Unmarried physicians and those working fewer

hours per week were more likely to engage in both positive

and negative kinds of activities, probably because they had

more time to do so. Physicians working longer hours and

those with more children were less active in the behavioral

coping strategies we measured.

With regard to the relationship between coping strategies

and physicians' perceived health, stress, conflict and satisfac-

tion, only a few of our initial hypotheses could be confirmed.

Positive coping was significantly related only to increased job

satisfaction. Physicians who expressed greater satisfaction

with their work have somehow learned to manage their time

more efficiently, are better organized, are more realistic re-

garding what they can accomplish, are able to delegate re-

sponsibility and are able to arrange and reorganize their work

load frequently. Such positive coping, however, was not

found to be related to stress, mental or physical health or

overall life satisfaction.

On the other hand, physicians who engaged in negative

coping behaviors more frequently experienced greater anx-

iety, greater conflict between work and home life and less life

satisfaction. Arguing with others at home and emotionally

withdrawing from friends or family were particularly associ-

ated with experiencing more anxiety, depression, stress and

conflict and less life satisfaction. Of course, these negative

coping behaviors are themselves often symptoms of anxiety

and depression. They may simply be other indicators of dis-

tress or the failure of positive coping, or both. In spite of these

associations, most of even the significant correlations were

small.

Although in a cross-sectional study such as this, directions

of associations cannot be determined, the absence of strong

relationships between individual positive coping behaviors

and positive mood, health status and perceptions about life are

still somewhat surprising. This finding raises questions about

the therapeutic value of many cherished behavioral interven-

tions thought to be correlated with reduced anxiety, depres-

sion, stress and dissatisfaction. It is also possible, however,

that positive coping behaviors are actually beneficial, but that

our measures were inadequate to assess this properly.

The present study does confirm, although not dramati-

cally, the additive value of Breslow 's Health Habits. Physi-

cians who reported healthier habits related to eating,

sleeping, exercising, drinking, smoking and snacking actu-

ally expressed less anxiety, less job stress, less conflict and

greater life satisfaction. These relationships and the role of

health, stress and satisfaction will be explored in future re-

ports.
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Arthroscopic Stapling of an Unstable Shoulder

QUESTION:

Is arthroscopic stapling of an unstable shoulder considered accepted medical practice?

OPINION:

In the opinion of the Scientific Advisory Panel on Orthopedics, arthroscopic stapling of an

unstable shoulder is considered investigational. Though preliminary reports indicate that this

promising technique may approximate the effectiveness of current operative methods, it is

still in the early stages of development and its long-term results are unknown. Until published

studies document its efficacy over time, therefore, arthroscopic stapling to correct an un-

stable shoulder is not considered established medical practice.
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Cross-cultural Medicine

Health Care Usage by Hispanic Outpatients as a
Function of Primary Language

DALE J. HU, and RUTH M. COVELL, MD, La Jolla

Three groups of Hispanic patients at five outpatient clinics in San Diego County, California, partici-

pated in a survey questionnaire concerning health care usage according to whether they were

Spanish-speaking only, bilingual with Spanish as a primary language or primarily English

speaking. Although the three groups were similar in age and income distribution, the use of health

services (regular source of health care, health insurance, admission to hospital and frequency of

general physical, eye and dental examinations) was positively correlated with increased use of

English. Likewise, respondents whose primary language was English were more likely to describe

their health care as more than adequate and their own health as excellent than were those whose
primary language was Spanish.

(Hu DJ, Coveil RM: Health care usage by Hispanic outpatients as a function of primary language.

West J Med 1986 Apr; 144:490-493)

According to the 1980 US census, there are more than 12

L million persons of Spanish origin in the United States. It

is estimated that by 1990. Hispanics will surpass blacks as the

largest minority in the United States. Although the literature

on health care concerning Hispanic-Americans is increasing,

there are still many major issues inadequately addressed. 1 One
of the most comprehensive works to date is from a detailed

report by the National Center on Health Statistics.
2 This re-

port, however, did not attempt to classify Hispanics by pri-

mary language spoken. In fact, the survey questionnaire used

was not even translated into Spanish. Because a large per-

centage of this minority group does not speak English as a

primary language, it is necessary to ascertain the degree to

which language ability affects health care usage. Previous

studies have compared health care usage between Hispanics

and other groups 1 and have documented the effects of lan-

guage and culture as barriers to health care.
3 None of the

major studies, however, have made detailed comparisons of

primary language spoken with health care usage. The lack of

such data in the literature prompted this pilot study.

Patients and Methods

A sample of 190 Hispanics, aged 18 years or over, was

selected from five outpatient clinics in San Diego County.

Three of the clinics were located in San Ysidro and southeast

San Diego where the Hispanic population is over 50% and

which contain 29% of the total Spanish-sumamed population

in San Diego County 4 (US Bureau of Census, 1980). The

three clinics—San Ysidro Health Center, Chicano Commu-
nity Health Center and Comprehensive Health Care Cen-

ter—have about 4,500, 3,500 and 3,000 patient visits per

month, respectively. The other two survey sites were the

University of California, San Diego (UCSD), Family Medi-

cine Clinic with 800 patient visits per month in central San

Diego and the North County Health Service, which accom-

modates 16,000 visits yearly from rural migrant workers. All

five clinics had full-time bilingual personnel such as recep-

tionists, health educators or interpreters. Four clinics had one

or more Spanish-speaking physicians on staff.

A Hispanic was defined as any person who has a Spanish

surname or claims origin from any of the Spanish-speaking

countries.

The two-page survey questionnaire asked for the subject’s

age, sex, occupation, ethnic background, residence, length of

time in San Diego County, marital status, household size,

annual income level and primary language spoken. In addi-

tion to the demographic information, each subject was asked

to respond to the survey questions concerning health care

satisfaction and usage as shown in Table 1

.

The questionnaire was produced in both English and

Spanish. The survey was translated into Spanish by an inde-

pendent translator and then reviewed by several native

Spanish speakers for form and cultural appropriateness.

With the cooperation of clinic receptionists, Hispanics in
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Medicine, University of California, San Diego, School of Medicine, La Jolla.
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clinic waiting rooms were asked whether they would like to

participate in a voluntary study. Potential subjects were in-

structed that responses would be anonymous and that partici-

pation would not affect the health care they would receive.

Subjects were asked if they preferred an English or Spanish

version of the survey. In all, 82.1 % elected to be surveyed in

Spanish. Although the majority of the subjects were inter-

viewed, some chose to complete the questionnaire them-

selves.

Refusal rate was calculated as the number refusing to be

surveyed divided by the total number approached. The refusal

TABLE 1 .—Survey Questions Concerning Health Care

Satisfaction and Utilization (N = 190)

Do you have a regular source of health care

(doctor, nurse, clinic or other)? N = 187

How would you describe the care you are receiving?

(check one): not adequate adequate

more than adequate N = 153

Are you covered by Medi-Cal, Medicare. CHAMPUS, Veterans’

benefits or any other form of government health coverage? N = 189

Other than above, do you have health insurance? N = 189

How would you describe your present health?

(check one): poor fair good excellent .... N = 184

Have you had a general physical check-up in

(check one): the past year 1-5 years

more than 5 years never N = 184

Have you had an eye exam in

(check one): the past year 1-5 years

more than 5 years never N = 185

Have you had a dental exam in

(check one): the past year 1-5 years

more than 5 years never N = 184

Have you ever been hospitalized? N = 182

Have you ever not seen a doctor or other health professional

when you thought you or a family member should have? . . N = 178

Have you ever consulted a practitioner of traditional folk

medicine (for example, a curandero)? N = 181

Have you ever consulted a doctor or other health professional

in Mexico while you were living here in San Diego County? N = 180

TABLE 2.—Income Distribution of Three Language Groups

Under $10,000 Under $15,000

Per Year. Percent Per Year. Percent

Group 1 86.8 97.3

Group II 74.1 96.3

Group III 90.9 95.1

Average annual income <$10,000 for all three groups «

TABLE 3.—Distribution of Selected Indicators of Health Care

Satisfaction and Third Party Coverage

Group 1. Group II. Group III.

Percent Percent Percent

Have a regular source of health care . . . 48.7 59.6 63.6

Health care described as

more than adequate . . 19.1 34.1 35.0

Covered by government health

(Medi-Cal, Medicare, etc.) . . 27.2 39.6 54.5

Private, employee, or

other health insurance . . 7.0 9.4 9.1

Self-described health status

as excellent . . 4.6 11.1 22.7

as poor . . 12.0 13.0 13.6

Ever been hospitalized . . 37.0 42.3 68.2

rate ranged from 12% to 21 % at different clinics. This gener-

ally conformed to reports from other studies concerning high

refusal rates.
4 - 5

After the survey was completed, the sample was divided

into three groups according to primary language spoken:

group I, Spanish-speaking only; group II, bilingual with

Spanish as the primary language, and group III, English as

the primary language. Data from the survey were coded and

analyzed using the Statistical Package for Social Sciences.

Cross tabulations were made between language group and

the following variables: income level, regular source of health

care, satisfaction, insurance coverage, frequency of checkups

(physical, eye, dental), admission to hospital, not seeing a

physician when felt necessary, consulting traditional folk

medicine and consulting a health professional in Mexico. The

Mantel-Haenszel statistic was computed between each pair of

variables in the cross tabulations. Controlling for the effects

of age, sex, family income and whether the subject had a

regular source of health care, cross tabulations were made
between language group and the above-mentioned variables.

The sample was divided into four age groups ( 18 to 24, 25 to

34, 35 to 54 and 55 and over). Similarly, the overall sample

was divided into three income groups (under $5,000, $5,000

to $9,999 and $ 10,000 or over).

Results

The overall sample contained 190 Hispanic adults (60

men, 130 women). In the sample, 60% (N = 1 14) were classi-

fied as group I or Spanish-speaking only, 28.4% (N = 54)

were classified as group II and 11.6% (N = 22) were classi-

fied as group III where English was the primary language.

All three groups were similar in mean age (35.43, 34.00,

35.36) and income distribution (Table 2). The x
2
test showed

no significant differences between language group and age

distribution, and the mean annual income was below $10,000

for all three groups. There were differences in other demo-

graphic data, however. The average household size was nega-

tively correlated with increased use of English (4.7, 4.3 and

3.2). The proportion of respondents who have lived in San

Diego County for five or more years increased in a predictable

manner among the groups (39. 1 %, 54.7%, 59. 1 %). The pro-

portion of male respondents increased from group I to group

III (24.6%, 40.7%, 45.5%, P< .05). Marital status did not

differ significantly among the three groups.

There was an increase in the percentages of those re-

porting a regular source of health care from group I to group

III (Table 3).

Patient satisfaction has often been cited as a measure of the

quality of medical care.
6 Among the three groups, the propor-

tion describing their care as more than adequate was 19.1%

for the Spanish-speaking only, and almost twice as high for

those who speak English (Table 3).

According to a recent National Institutes of Health sur-

vey, 7
a higher percentage of Hispanics have no health insur-

ance when compared with whites and blacks. Our survey

sample showed even lower figures having health insurance

and also showed a significant difference between the three

groups (Table 3).

The results regarding perceived health status showed that

an increasing proportion of respondents rated their health as

excellent with increasing use of English, although the per-
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centage reporting poor health was about the same for all three

groups (Table 3).

This study confirms results of previous studies
1

8

reporting

the low health care utilization rates of Hispanics. Figure 1

shows the significant differences in usage rates among the

three groups, with the Spanish-speaking-only group showing

the lowest frequency of general physical, eye and dental

checkups. Table 4 shows that the elapsed time since the most

recent checkup was negatively correlated to use of English as

a primary language. The Mantel-Haenszel statistic showed a

significance ranging from P less than .05 to P less than .0005

.

The rate of hospital admissions increased from group I to

group III (Table 3). This may reflect either poorer health or

better access to health services

.

There was no significant difference in the percentages of

each group (43.4%, 34.0%, 40.9%) reporting not having

seen a health professional when they felt such was necessary.

Lack of finances and transportation problems were the most

commonly cited reasons.

There was no significant correlation between language

group and either consulting a practitioner of folk medicine

(8.3% of all groups) or consulting a health professional in

Mexico (28.3% of all groups).

When adjusted for age, sex, income level and regular

source of care, most of the above relationships between lan-

guage group and dependent variables continued to hold true.

The notable exception was that, for respondents older than 55

years, there was no significant relationship between language

TABLE 4 —Correlation of Dependent Variables With

Language Versus Income

Language Income

Satisfaction r* = .2151

Pf = .004

r= - .0273

P— .369

Perceived health r= .1323

P = .073

r= - .0065

P=.93

Checkup, general .... r = —.1541

P=. 037

r= - .0058

P— .94

Eye r= -.2140
P= .0036

r= -.1651

P= .025

Dental

*r = Pearson correlation coefficient

tP refers to the Mantel-Haenszel statistic

r= —.2771

P=. 00017
r= - .0656

P= .37

Group

0 10 20 30 40 50 60 70 80 90 100 (%)

LZI Within past £31-5 years £3 More than Bfl Never
year

i:

"
’l More than

5 years

Figure 1.—Frequency of checkups.

group and having health insurance. In addition, the differ-

ences between the three groups were more significant in the

lower income ranges.

Discussion
As mentioned in the introduction, many studies have cited

language difficulty as a barrier to health care, but only one

recent study by Lopez-Aqueres and colleagues has quantita-

tively compared health care utilization with language use

among the Hispanic elderly.
9
In contrast, in the current study

we sampled a wider age group and included more general

questions.

Because this study was conducted in San Diego County,

the vast majority of the subjects studied (93.2%) were of

Mexican descent. It is important to note that there are differ-

ences in Hispanic populations in other areas of the United

States and according to national origin (Puerto Ricans, Cu-

bans and so forth). In addition, this survey deals with a se-

lected subset of Hispanics from several community clinics and

not with the entire Hispanic population of San Diego County.

Income and education have been found to be reliable pre-

dictors of preventive health care use.
10 11

It is known that

limited time and money among the low-income group studied

are critical factors determining health care use. In this study,

it is interesting that a stronger correlation exists between pri-

mary language and health care levels than between income

level and health care levels (Table 4). This is especially signif-

icant in light of the fact that all five clinic sites had bilingual

personnel. It might be assumed that health care deficiencies

would be even greater if bilingual services were not available.

It is highly probable that a significant proportion of the

sample consisted of undocumented immigrants. An unpub-

lished study by W. A. Cornelius, PhD, L. R. Chavez, PhD,

and O. W. Jones, MD (Center for US-Mexican Studies,

UCSD; August 1984) indicates that undocumented immi-

grants appear to rely more on hospital and clinic-based care in

San Diego than legal immigrants. Due to the controversial

nature of subjects’ immigration status, questions concerning

residence status were not included in the survey in order to

obtain better cooperation from subjects. This may be a con-

founding factor, especially when examining dependent vari-

ables such as government health insurance. Fears of

apprehension in addition to language difficulty among undoc-

umented persons would seriously affect health care utilization

rates.

Among the sampled population, the percentage (8.3%)

who reported ever having consulted a curcindero or other

traditional folk medicine practitioner was surprisingly low.

This appears to lend support to the argument by Scheper-

Hughes and Stewart that “time and acculturation have greatly

eroded the belief in and practice of curanderismo, the tradi-

tional folk medical system of the Southwest.” 12

A significant number of respondents (28.3%), however,

especially at the sites close to the US-Mexican border (48%),

did choose an alternative to conventional American care: con-

sulting a doctor or other professional in Mexico. Lower costs

and language convenience were the reasons most commonly
cited.

Summary
In this study, we have examined a limited subset of His-

panics from several outpatient clinics and have noted that

selected self-reported health care level indicators differed sig-
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nificantly according to the patient's primary language. Be-

cause many cultural factors related to language can influence a

person's use of health services, it is impossible to isolate

primary language usage as an independent variable separate

from other cultural factors.

This pilot study should provide an impetus for additional

research. Future studies should include larger sample sizes

from a wider spectrum of the Hispanic population. Inability

to communicate directly (as opposed to through interpreters)

with a native-speaking primary care giver who would be

consciously or unconsciously aware of cultural nuances in

language, presentation and demeanor may be a major factor

adversely influencing the effectiveness of the doctor-patient

interaction. Also, despite outreach services, inability to speak

English may present a barrier in the patient’s ability to iden-

tify and subsequently reach clinic services wherever they may
be provided. On the other hand, language may be an indirect

factor in health care usage and perceived health status, with

immigration status and length of time in California acting as

more direct causative factors. Thus, in follow-up studies,

controlling for immigration status and length of residency

would be highly desirable, although this information is very

difficult to obtain reliably. Finally, it would be interesting to

compare these results with a comparable study of Southeast

Asians or other significant bilingual or non-English-speaking

groups in the western states. The eventual objective in pur-

suing these studies would be to improve the health care and

health status of non-English-speaking segments of the popula-

tion.
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Preventive Medicine

Using the Results of Hypertension Research in

Program Redirection
MARVIN BOHNSTEDT, PhD; ALVIN R. LEONARD, MD, MPH; MARY JEAN TRUDEAU, MD, and

DILEEP G. BAL, MD, MPH, Sacramento, California

This is one of a series of articles from western state public health departments.

Amultimillion dollar program in California has apparently

failed to improve blood pressure control, but the evalua-

tive research has led us to focus on patient follow-up with

private practitioners. California was one of seven states that

tested the effectiveness of “coordination” on control of hy-

pertension for the National Heart, Lung and Blood Institute.

The program was designed to coordinate hypertensive educa-

tion and control activities throughout the state to reduce frag-

mentation and duplication of effort.

The coordination program was implemented, and two

statewide representative household surveys were conducted to

evaluate the results. The first survey, carried out in 1979,

involved more than 8,000 people, and the second, done in

1983, involved more than 6,000.

The surveys were designed primarily to determine

whether there had been a reduction in the level of elevated

blood pressures among California adults. The criterion used

was a diastolic blood pressure of 95 mm of mercury or higher.

In 1979 the blood pressure was elevated at or above 95 mm of

mercury in 4.5% of adults and in 1983 the percentage was

5.1%. Obviously, the expected reduction did not occur.

Public knowledge about hypertension did improve signif-

icantly. This may well have been the result of coordinating

educational activities regarding hypertension. Public educa-

tion was a major program, and the general public, as well as

persons with hypertension themselves, did gain in their

knowledge about high blood pressure. Yet, the expected re-

duction in cases of elevated blood pressure did not occur.

Needless to say, these findings caused some consternation.

Our first reactions were that the program may not have been

implemented as it was intended, that it should not have been

expected to have statewide impact in the first place, that the

worsening economy may have masked otherwise positive re-

sults and so forth. As we examined several of the survey

questions, however, another explanation occurred to us: Pa-

tient nonadherence to medical advice is considerable, and that

problem did not lessen between the two surveys.

For instance, in 1983 among the people with a diastolic

blood pressure at or above 95 mm of mercury, fully a third

said their blood pressure had been checked within the past two

years, but they had never been told by a physician that they

had high blood pressure. Many of these people were probably

detected at screening and referred to a physician, but did not

go. This coincides with the findings of Finnerty, Shaw and

Himmelsbach, who reported that “Fifty percent (457 of 953)

found to be hypertensive on initial screening failed to keep

their first verification appointment.” 1

Another example is that 30% of persons with elevated

diastolic blood pressures said they were currently taking anti-

hypertensive medication. Many of them were probably not

taking their medication as prescribed. Haynes and co-

workers have stated that “only about two-thirds of those who
stay under care consume enough of their prescribed medica-

tion to achieve adequate blood pressure reduction.” 2

We operationally defined a person with hypertension as

one whose survey blood pressure was at or above 140/90 mm
of mercury or who said he or she was currently taking antihy-

pertensive medication. Of these persons with hypertension,

less than 20% were under control on both surveys. On the

other hand, patient tracking and follow-up systems have

shown control rates on the order of 80%. 3 Consequently, we
have changed our program to focus more on tracking.

Patient tracking will be modeled after the systems de-

scribed by the National High Blood Pressure Education Pro-

gram. 3 This document describes tracking systems as helping

staff to

• Appraise the effectiveness of current and future high

blood pressure control activities.

(Bohnstedt M, Leonard AR, Trudeau MJ, et al: Using the results of hypertension research in program redirection [Public Health and Preventive Medicine].

WestJ Med 1 986 Apr; 144:494-495)

From the California Department of Health Services. Sacramento, Calif.

Reprint requests to Mary Jean Trudeau. MD, California Department of Health Services, 714 P Street, Sacramento, CA 95814.
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• Identify and evaluate where resources can be realigned

to meet program goals—that is, a designated percentage of

persons whose hypertension is under control

.

• Promote and monitor individual patient response to

medical advice and improvement in blood pressure.

While implementing tracking systems is difficult, we hope

that doing so will help to improve blood pressure control

among persons with hypertension. Thus, using the unex-

pected results of our hypertension research has led us to a

significant program redirection.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions orpolicy statements.

Indications for Tonsillectomy

QUESTION:

What are the current indications for tonsillectomy?

OPINION:

Acknowledging that the need for tonsillectomy remains the subject of lively debate among
physicians, it is the opinion of the Scientific Advisory Panels on General and Family

Practice, Otolaryngology/Head and Neck Surgery and Pediatrics that tonsillectomy is justi-

fied for selected patients when one of the following indications is present:

• Recurrent tonsillitis documented by culture, elevated leukocyte count or fever. Three

or more episodes a year for two successive years is the the generally accepted norm.

• Persistent bilateral hypertrophy of the tonsils, with obstruction of the upper airway,

causing mouth breathing, habitual snoring, dysphagia and, secondarily, sleep apnea syn-

drome or cardiovascular complications.

• Cancer of the tonsil.

• Peritonsillar abscess.

• Chronic tonsillitis in adults due to concretions and infections in the tonsillar crypts.

A list of indications will not always fit each individual patient’s situation. Justification for

tonsillectomy ultimately depends upon a thorough patient history and physical examination

and the indications above must be weighed against such factors as the patient’s age, number

of infections, associated symptoms at the time of infection and the need for therapy to

eliminate the acute problem.
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Commentary

Three Books
E. R. W. FOX, MD, Coeur d’Alene, Idaho

Time to curl up before the fire with a good book? Here are

three to choose from. All deal with matters close to the

heart, the peace of mind and the pocketbook of practicing

physicians.

The first. The Silent World of Doctor and Patient is

written by a professor of law and psychoanalysis at Yale. The

author. Jay Katz, contends that in interaction with our pa-

tients we should learn that “it is possible to sit down and

reason together about the most personal anxieties and fears

that illness and its treatment engenders.” What the professor is

telling us is that we should be doing a better job of providing

our patients with “informed consent.”

Many would protest that Katz has produced this book from

within the ivy-covered walls of academia and that most every

physician is already struggling valiantly to provide informa-

tion and to obtain proper consent, while knowing that all too

often our efforts are not wanted, or needed, or comprehended.

You may wonder how an author can use 238 pages to

contemplate the vagaries of informed consent. But Katz man-

ages it by using flashbacks into the history of medicine and by

the generous use of quotations, ranging from Shakespeare to

Menninger. To this he adds a tentative psychiatric exploration

of the brain of the practicing physician.

This is a special kind of a book—but one I found easy to set

aside.

The second book for your evening before the fire is in

direct contrast to the scholarly dissertations between the

covers of The Silent World of Doctor and Patient. Arthur

Hailey’s novel Strong Medicine 2
is filled with lively conver-

sation and page after page of easy reading. In this story the

author has woven a tale of intrigue centering around the phar-

maceutical industry and its frantic efforts to bring new drugs

to the marketplace.

This is the story of a female “detail man” who rose

quickly through the ranks to become the top executive in her

company. At her side and working with her is her doctor-hus-

band. The book has courtroom drama. Senate hearings, angry

struggles with the FDA and enough sex to qualify it for a

movie. Remembering his success with Airport, Hailey may
well have been casting a side-long glance at Hollywood.

You will give credit to the author for his careful research.

He made certain that his information was accurate. He did his

homework. You will be impressed by his knowledge of what

goes on behind the scenes in the pharmaceutical industry, as

well as what goes on when medical reps make their visits to

doctors' offices.

All in all, this is good reading; fun to pick up as you wait

for sleep.

The third book. Defendant—A Psychiatrist on Trial for

Medical Malpractice

,

3
is a winner. Here is the story of five

long years of anguish suffered by Sara Charles, accused of

malpractice through negligence. A distraught young woman,

a patient of Dr Charles , had hurled herself from the roof of her

apartment house, miraculously surviving but destined to

spend her life in a wheelchair. The doctor is the “defendant”

simply because she did not prevent this suicidal attempt.

This is an engrossing story, with sharp-witted and

sharp-tongued lawyers taking turns jousting with each

other—then turning to snipe at witnesses, or slyly coaxing

them to make costly mistakes. The doctor's confidential rec-

ords are brought into court, along with a heartrending video-

tape showing the plaintiff dragging her broken body through a

typical painful day.

As we read this book, we are reminded of the torment that

could be ours through some unforeseeable mishap or over-

sight.

Defendant is a true story of a dramatic courtroom episode

of malpractice litigation. Underlying this gripping legal

drama is a scary message: The growing wave of malpractice

suits is threatening the very quality of health care in America.

For physicians this book will serve as excellent continuing

medical education. It should be required reading for both

defendant and plaintiff attorneys. Most of all, it should be read

by the public—our patients—so that they might better under-

stand how the skyrocketing costs of liability insurance, cou-

pled with the tremendous professional and personal burden

placed on the shoulders of practicing physicians, is affecting

the cost and the availability of health care.

You'll find it hard to lay this one down.
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Civil Commitment Considerations

in California
€>

KEITH CHENG, MD
Loma Linda, California

Before the Lanterman-Petris-Short Act, the state of Cali-

fornia lacked adequate procedural guidelines for the involun-

tary care and treatment of the mentally ill. The previous body

of laws, which afforded less protection for civil rights or

provision of timely treatment, failed to deliver consistent and

acceptable health care to a significant patient population. The

Lanterman-Petris-Short Act was written with the following

goals: to end indeterminate commitments, to ensure reason-

ably prompt evaluation of civilly committed persons, to en-

hance public safety and to safeguard the civil rights of the

mentally ill. This legislation was first introduced in 1967 and

implemented in 1969. The Lanterman-Petris-Short Act has

proved both innovative and durable and has served as the

prototype for mental health laws in many other states. There

have been no radical changes in the outlined procedures since

its inception. Yet, 15 years after enactment of the law, many
clinicians and mental health workers are still not acquainted

with civil commitment procedures, this despite a rather fre-

quent utilization in California. For fiscal year 1983-1984, a

total of 77,738 people were detained for 72-hour evaluation

and treatment. Of those, 29,593 were placed on 14-day certi-

fications, 217 were placed on 180-day certifications for

danger to others, temporary conservatorships were obtained

for 8,224 and permanent conservatorships were either re-

newed or granted for the first time for 12.758. Preliminary

data from California’s Department of Mental Health show an

increase in the number of 72-hour and 14-day detentions be-

tween fiscal years 1983-1984 and 1984-1985. In fiscal year

1984-1985, the number of people detained for 72-hour evalu-

ation and treatment rose to 86,777, and 33,034 persons were

placed on 14-day certifications; 180-day certifications in

fiscal year 1984-1985 numbered 15 fewer than in the previous

year.

Section 5150 of the California Welfare and Institutions

Code reads as follows:

When any person, as a result of mental disorder, is a danger to others, or to

himself or herself, or gravely disabled, a peace officer, member of attending

staff, as defined by regulation, of an evaluation facility, designated members
of a mobile crisis team, or other professional person designated by the county

may, upon probable cause, take, or cause to be taken, the person into custody

and place him or her in a facility designated by the county and approved by

the State Department of Mental Health as a facility for 72-hour treatment and

evaluation. 1

(Cheng K: Civil commitment considerations in California [Information],

West J Med 1986 Apr; 144:497-499)

From the Department of Psychiatry . Loma Linda University Medical Center. Loma
Linda, California.

Reprint requests to Keith Cheng. MD. Department of Psychiatry , West Hall, Loma
Linda University Medical Center. Loma Linda, CA 92354.

This quotation serves as the basis for starting civil com-
mitment. It is the purpose of this article to use the prototypal

guidelines of the Lanterman-Petris-Short Act to elucidate the

legal concepts involved in evaluating a mentally ill person for

initial involuntary psychiatric admission to hospital and to

examine other pertinent civil commitment considerations.

Dangerous and Grave Disability

Is a person dangerous? This is the first question to answer

before someone is committed. Most states have three criteria

for commitment. One may be a danger to oneself, a danger to

others or gravely disabled. Often a person may meet more
than one of these criteria. The determination of dangerousness

or grave disability calls for a judgment on the part of an

evaluating physician. Accordingly, in evaluation one must

take into account the requirement of civil commitment law

that this danger be physical or behavioral in nature. People

who are mentally ill and need treatment cannot be forced into

treatment unless they present a risk of harm to themselves or

others.

The most common danger to self is a planned or attempted

suicide. In these cases, it is important to determine the risk

factors for suicide. This will be the basis for the decision to

release or commit a patient who was brought for evaluation.

Risk factors that are associated with committed patients in-

clude recent or acute suicide gestures, definite suicide plans

and a previous history of serious suicide attempt. In contrast,

factors that are associated with patients who are not com-

mitted are passive rather than active death wishes, no suicidal

plan, no previous attempts and being future oriented. A non-

suicidal person may also be a danger to himself. For example,

a manic person may endanger himself through a delusion that

it is his duty to direct traffic on a busy highway.

The concept of grave disability is frequently misunder-

stood and abused. It was intended to make it easier for mental

health services to provide involuntary patient care for persons

who clearly cannot take care of themselves. The inability to

provide food, clothing or shelter for oneself is a demonstra-

tion of grave disability according to California Welfare and

Institutions Code. Not all states have this criterion for civil

commitment. New York, for example, lacks this standard.

For all intents and purposes, grave disability is an extension

of danger to self. Only in this case, the danger is not as

imminent as say, threatening to jump off a bridge. Because

gravely disabled behaviors are not spelled out in the law in

New York, it is more difficult there to commit patients who
are deteriorating but not imminently dangerous to themselves.

To document grave disability is sometimes difficult. Here

are some more basic examples: a patient with agoraphobia

who has become so phobic he can no longer leave his home to

get any food, a manic patient who is so psychotic he insists on

walking in public without clothes, a schizophrenic patient

who is so disorganized he no longer uses the toilet, a patient

with Alzheimer’s disease who continually wanders from

home and cannot get back. These examples of grave disability
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do not include people who do not have clothes, do not have

shelter or do not have money to buy food. In this day and age,

there are enough social resources to provide these necessities

of life to those who can figure out how to tap into these

resources. Gravely disabled people are those who fail to make

use of these social services even when given specific instruc-

tions. They cannot get through the basic activities of daily

living without someone else’s help. Documentation should be

a clear description of behavior that avoids jargon. For ex-

ample, a vague description of a gravely disabled schizo-

phrenic person would be as follows: “the patient is so

psychotic that he is gravely disabled.” A better description

would be as follows, “the patient believes that the next-door

neighbors are spying on him and refuses to leave his house to

buy food.” This principle of using a clear description of be-

havior and avoiding the use of technical jargon also applies to

describing patients who are a danger to themselves or others.

Danger to others may be indirect or direct. Direct dangers

posed by mentally ill persons are usually in the form of a threat

or a physical assault. Usually through history from witnesses

or the patient, threats or homicidal gestures can be substanti-

ated. What is more frequently missed are those patients who
are significantly disturbed and whose impaired judgment

makes them a danger to others. For example, an acutely psy-

chotic schizophrenic person may not be homicidal but is an

obvious danger to others if he insists he always has the right of

way when he drives his car.

An onerous but necessary aspect of dangerousness to

others is the requirement to warn named victims. Two land-

mark court cases defining physician liability are Tarasoff

versus UC Regents 2 and Jablonski versus the United States.
3

The important points to remember are to

• Review all available records and document the effort

.

• Document carefully the reasons for finding a patient

dangerous or not dangerous to others.

• Document fully your effort to contact the named victim

or, if unable to do so, to contact the respective law enforce-

ment agency.

Mental Illness

Civil commitment requires that dangerous behavior be the

result of a mental disorder. Persons who are found to be

dangerous or gravely disabled but not as a result of a mental

illness do not qualify for civil commitment. The Lanterman-

Petris-Short Act defines a mental disorder by any diagnosis

listed in the DSM-III (Diagnostic and Statistical Manual of

Mental Disorders, third edition).
4 Schizophrenia, major de-

pression, bipolar affective disorder and organic brain syn-

dromes, especially drug and alcohol induced, are frequently

found in patients placed on 72-hour holds. Other DSM-III

diagnoses, such as personality disorders, adjustment disor-

ders, psychosexual disorders, anxiety disorders, disorders of

impulse and somatoform disorders are uncommon grounds for

civil commitments, because the latter are less likely to disturb

reality testing. Commitment requires a mental illness accom-

panied by behavior dangerous enough to warrant incarcera-

tion. Many persons with schizophrenia are part of the “street

people” population and are often brought to hospital emer-

gency rooms for involuntary commitment because of their

bizarre behavior. If they are not grossly psychotic, admission

to hospital is inappropriate. For legal purposes, significant

psychotic processes or mental illnesses are those that cause

dangerous behavior. Psychiatrists are frequently consulted

when medical or surgical patients refuse life-saving treat-

ment. These patients appear dangerous to themselves. Yet

even in these situations, an involuntary hold should not be

placed unless a mental disorder is definitely present and se-

vere enough to impair the patient's ability to give informed

consent. Civil commitment laws were not intended to provide

involuntary medical care. If a patient is unable to give in-

formed consent, a judicial review should precede the imple-

mentation of life-saving medical care in nonemergency

situations. Commitment requires the presence of a mental

illness severe enough to impair judgment and prevent the

patient from making reasonable decisions or understanding

the consequences of those decisions. The ambiguity here can

make disposition difficult, but it is this ambiguity that gives

the law flexibility.

Upon Probable Cause

Different standards of proof are used for evidence in

making legal decisions. The law regarding an initial civil

commitment in the California code uses a less restrictive stan-

dard than “beyond a reasonable doubt.” California civil com-

mitment law uses the term "upon probable cause.” Some
other states use the “clear and convincing” standard. What

does this mean in a practical sense? In gathering data to eval-

uate a patient for civil commitment, direct observation of

dangerous behavior is not required. For example, if a family

reports that a relative has made a serious suicide attempt, even

though he denies it, the patient may still be admitted involun-

tarily. In this and every case, besides the current history

gathered from the patient and the patient’s family, evaluation

should include past psychiatric history, observations from a

mental status examination, history from other observers and

an estimate of the reliability of the sources of information.

What would a reasonable physician do given the preceding

list of information? This is the question to guide an evaluation

and disposition for commitment. If in this example the patient

had a history of past suicide attempts, recently suffered a

severe psychosocial stressor and showed clinical signs of de-

pression. psychiatric confinement is clearly indicated. Unfor-

tunately, many cases are not that clear. Here is where

experience, clinical intuition and consultation are valuable

assets to reaching a decision. For the most part, physicians

prefer to err on the conservative side and perhaps commit

people who may not be imminently dangerous. The gathering

of as much data as possible is of utmost importance, for it can

only aid the evaluation process.

Alternate Dispositions

Just because a patient meets the requirements for civil

commitment does not mean that that patient must be involun-

tarily committed. Civil commitment law gives the authority to

commit “holdable” patients, but does not require it. There

are commitable patients for whom alternate dispositions

should be considered. For example, persons with chronic

alcoholism are frequently brought into a hospital for gravely

disabled behavior when inebriated. While intoxicated, they

meet the criteria for grave disability. Simple intoxication,

however, is not an appropriate indication for admission. A
more appropriate disposition for these persons would be a
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detoxification center, not a psychiatric or a medical ward.

The county sheriff's “drunk tank” should also be considered

for patients refractory to treatment. Hospitalizing alcoholic

patients while drunk, then releasing them when they are dried

out, is a disservice to both the patients and the hospital. This

would be an example of holding a patient without giving

needed treatment. Patients with character or personality disor-

ders are another source of difficult disposition. For these pa-

tients, county jail may be a more appropriate place than a

hospital. Sometimes social work services can be an alternate

source of disposition rather than psychiatric services for

gravely disabled elderly patients with primary degenerative

dementia.

In general, it is appropriate to admit to psychiatric wards

patients who are suicidal. Some patients who are a danger to

others or gravely disabled should not be admitted via civil

commitment, however, and alternate dispositions should be

considered. In these cases, the best interests of the patient,

hospital, family and community should be kept in mind.

Sometimes looking at these other interests makes placement

out of a hospital the best disposition for everyone, including

the patient.

Summary

Here are the salient points to remember about commit-

ment.

• Besides being mentally ill , a patient must also be at least

one of the following: a danger to himself or herself or to others

or gravely disabled to be committed. Need of psychiatric

treatment is not enough to fulfill the requirements of the law.

• A patient can be both dangerous and mentally ill but still

not meet the commitment standard. A patient’s dangerous

behavior or grave disability must be a result of a mental

disorder.

• Gravely disabled persons are those who lack the ability

to make use of food, clothing and shelter when they are avail-

able. Simply lacking food, clothing and shelter does not fulfill

the gravely disabled criterion.

• Civil commitment law was not intended to be used to

force medical or surgical treatment on patients who are com-

petent to refuse life-saving treatment.

• In evaluating a patient for involuntary admission to a

psychiatric hospital, the physician need not be an eyewitness

to reliably reported dangerous or gravely disabled behavior.

• Probable cause or clear and convincing cause implies

that a physician make a reasonable decision such as any other

physician would make, given the information, past and

present, about the particular patient and situation.

• Even if a patient meets all the commitment criteria,

physicians are not required to admit a person involuntarily to

a hospital. Furthermore, under some circumstances some of

these patients should not be admitted. Sometimes other dispo-

sitions are more appropriate.

Evaluating patients for civil commitment is very difficult

and precarious because of the unpredictable nature of men-

tally disordered patients. To evaluate without any idea of what

legal considerations are involved is hazardous at best. When
evaluating a patient for involuntary psychiatric treatment,

considering the concepts of dangerousness, grave disability,

mental disorder, probable cause and alternate disposition

should help reduce the uncertainty surrounding this unpopular

process.
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In Memoriam
California Medical Association

Borson, Harry J., Berkeley. Died December 13, 1985, of

complications following cancer operation, aged 75. Graduate of the

University of California Medical School, Berkeley-San Francisco,

1937. Licensed in California in 1937. Dr Borson was a member of

the Alameda-Contra Costa Medical Association

.

%’

Breitman, Harry B., Montebello. Died August 9, 1985, of

renal failure, aged 84. Graduate of McGill University Faculty of

Medicine, Montreal, 1922. Licensed in California in 1923. Dr

Breitman was a retired member of the Los Angeles County Medical

Association.

Frie, Robert J., San Pedro. Died December 16, 1985, aged 68.

Graduate of Indiana University School of Medicine, Indianapolis,

1949. Licensed in California in 1950. Dr Frie was a member of the

Los Angeles County Medical Association.

m

Groeber, Walter R., Upland. Died January 6, 1986, in Up-

land. aged 57. Graduate of the University of Pennsylvania School of

Medicine, Philadelphia, 1953. Licensed in California in 1959. Dr

Groeber was an associate member of the San Bernardino County

Medical Society.

'«

Guzman, Andrew L., San Jose. Died January 9, 1986, in San

Jose, aged 52. Graduate of Loma Linda University School of Medi-

cine, 1964. Licensed in California in 1966. Dr Guzman was a

member of the Santa Clara County Medical Society.

m

Kull, Susan Thacher, Berkeley. Died December 20, 1985, in

Berkeley of cancer, aged 37. Graduate of the University of Cali-

fornia, San Francisco, School of Medicine, 1980. Licensed in Cali-

fornia in 1980. Dr Kull was a member of the Alameda-Contra Costa

Medical Association.

e

Macs, Peter O., West Covina. Died December 28, 1985, in a

light plane crash near Salt Lake City, aged 48. Graduate of New
York Medical College, 1963. Licensed in California in 1969. Dr

Macs was a member of the Los Angeles County Medical Associa-

tion.

Orimo, Kazuo, Stockton. Died December 20, 1985, aged 60.

Graduate of the School of Medicine, Chiba University, Chiba.

Japan. 1950. Licensed in California in 1965. Dr Orimo was a

member of the San Joaquin County Medical Society.

'»

Shelton, James L., Downey. Died December 5, 1985, in

Downey, aged 68. Graduate of Baylor College of Medicine,

Houston, 1942. Licensed in California in 1956. Dr Shelton was a

retired member of the Los Angeles County Medical Association.

'«

Torre, Emile D., San Francisco. Died in January 1986 of

cancer, aged 86. Graduate of the University of California Medical

School, Berkeley-San Francisco. 1925. Licensed in California in

1925. Dr Torre was a member of the San Francisco Medical Society.

Nevada State Medical Association

Knudson, Harris Willard. Las Vegas. Died December 24,

1985, in Las Vegas, aged 56. Graduate of the University of Minne-

sota Medical School. Minneapolis, 1955. Licensed in Nevada in

1958. Dr Knudson was a member of the Clark County Medical

Society and a past president of the Nevada State Medical Associa-

tion.

New Mexico Medical Society

Lezer, Leon R., Albuquerque. Died February 13, 1986, in

Albuquerque, aged 68. Graduate of the University of Vermont Col-

lege of Medicine, Burlington. 1939. Licensed in New Mexico in

1982. Dr Lezer was a member of the Greater Albuquerque Medical

Association.

Utah State Medical Association

Belnap, Howard Knight, Ogden. Died October 29, 1985, in

Ogden, aged 81. Graduate of Rush Medical College, Chicago,

1931. Licensed in Utah in 1930. Dr Belnap was a member of the

Weber County Medical Society.

«

Hardy, Kent Milton, Ogden. Died December 30, 1985. in

Ogden, aged 47. Graduate of George Washington University School

of Medicine, Washington. DC. 1969. Dr Hardy was a member of the

Weber County Medical Society.

*>’

Iverson, Richard S.. Bountiful. Died December 2. 1985. in

Honeyville, aged 60. Graduate of the University of Utah College of

Medicine, Salt Lake City, 1955. Licensed in Utah in 1956. Dr

Iverson was a member of the Weber County Medical Society.

*

Ruggeri, Charles, Salt Lake City. Died January 28, 1986. in

Oakland. California, aged 90. Graduate of the University of Penn-

sylvania School of Medicine, Philadelphia, 1921. Licensed in Utah

in 1921. Dr Ruggeri was a member of the Carbon County Medical

Society.

Washington State Medical Association

Mack, Robert McClary. Seattle. Died December 20, 1985,

in Seattle, aged 56. Graduate of the University of Washington School

of Medicine, Seattle, 1959. Licensed in Washington in 1966. Dr

Mack was a member of the King County Medical Society

.

m

Magar, Alfred J., Redmond. Died October 6, 1985. aged 74.

Graduate of American University of Beirut Medical School, 1933.

Licensed in Washington in 1 95 1 . Dr Magar was a retired member of

the King County Medical Society.

'm

Moen, Chester W., Seattle. Died October 25, 1985, in Seattle,

aged 68. Graduate of the University of Tennessee College of Medi-

cine. Memphis. 1943. Licensed in Washington in 1950. Dr Moen
was a member of the King County Medical Society.

m

Ricketts. Howard J., Seattle. Died January 19. 1986, in Se-

attle, aged 53. Graduate of Harvard Medical School, Boston, 1958.

Licensed in Washington in 1965. Dr Ricketts was a member of the

King County Medical Society.
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Book Reviews
The Western Journal of Medicine does not review all books sent by publishers, although information about

new books received is printed elsewhere in the journal as space permits. Prices quoted are those given

by the publishers.

ENDOCARDITIS—Volume 2 of CONTEMPORARY ISSUES IN INFEC-
TIOUS DISEASES—Edited by Merle A. Sande, MD, Professor and Vice Chair,

Department of Medicine, University of California, San Francisco, School of

Medicine, and Chief, Medical Service, San Francisco General Hospital Medical
Center; Donald Kaye, MD, Professor and Chairman, Department of Medicine,
Medical College of Pennsylvania, Philadelphia, and Richard K. Root, MD, Pro-

fessor and Vice Chairman, Department of Medicine, University of Washington,
and Chief, Medical Service, Veterans Administration Medical Center, Seattle.

Churchill Livingstone Inc, 1560 Broadway, New York, NY 10036, 1984. 234
pages, $37.50.

This monograph is Volume 2 in the series “Contemporary Issues in

Infectious Diseases," edited by two well-known infectious disease investiga-

tors, Drs Merle Sande and Richard Root. The volume they have put together

on the subject of endocarditis represents a generally superb compilation of

reviews dealing with the pathogenesis and pathophysiology, immunologic

manifestations of endocarditis, the role ofechocardiography in the diagnosis

of infective endocarditis, a variety of treatment issues, and concluding re-

views on the indications for surgery and current views on endocarditis pro-

phylaxis. Many of the contributing authors have already contributed

extensively to the investigative literature of the past ten years on bacterial

endocarditis and represent a highly qualified group to prepare this volume.

Particularly valuable in this monograph are the carefully prepared chap-

ters on the pathogenesis and pathophysiology of infective endocarditis, and

the chapter dealing with the immunologic aberrations that constitute so much

of the clinical syndrome of infective endocarditis. Although most of the

contributions have been prepared by infectious disease clinicians and investi-

gators, Dr Randolph Martin, a cardiologist, contributed an excellent chapter

on the role of echocardiography in the diagnosis of infective endocarditis.

Also very valuable are the contributions dealing with management issues that

have either been controversial, or that have clearly evolved significantly in

the past decade. These include the treatment of prosthetic valve endocarditis,

endocarditis associated with intravenous drug abuse, the role of surgery in

the treatment of infective endocarditis and prophylaxis. Although there is a

degree of unevenness in treatment, so common in multiauthor volumes, the

editors are to be commended for keeping this to a minimum. The price of

$37.50 seems fair for this volume, at least by contemporary standards. Tech-

nical aspects of the publication are of high quality, and typographical errors

are few, indeed.

Although not a volume to be recommended to all primary care physicians,

I would recommend it highly for infectious disease specialists and cardiolo-

gists. In addition, it should certainly be available in hospital and university

medical libraries.

THEODORE C, EICKHOFF, MD
Professor of Medicine
University of Colorado School of Medicine

Director of Medicine

Presbyterian/St. Luke's Medical Center

Denver

* * *

TEXTBOOK OF TWO-DIMENSIONAL ECHOCARDIOGRAPHY— Edited

by James V. Talano, MD, Chief, Cardiac Graphics Laboratory, Northwestern
Memorial Hospital, and Associate Professor of Medicine, Northwestern Univer-

sity Medical School, Chicago, and Julius M. Gardin, MD, Acting Chief, Cardio-

vascular Section, VA Medical Center, Long Beach, Calif; Director, Cardiology
Noninvasive Laboratory, and Assistant Professor of Medicine, University of

California, Irvine. Grune & Stratton, Inc, 111 Fifth Ave, New York, NY 10003,
1983.420 pages, $45.00.

Echocardiography has evolved rapidly since the early 1970s to the point

that currently M-mode and two-dimensional echograms and Doppler echo-

cardiography are frequently all undertaken in a given patient. The authors

present a considerable amount of clinical information on two-dimensional

echocardiography in this multiauthored textbook. Various chapters deal with

a given particular topic in depth and are liberally illustrated. The initial

chapters discuss the history and instrumentation followed by anatomy of the

heart, a very informative chapter comparing sections of the heart specimen

with two-dimensional echocardiographic images. There are several chapters

on individual valve diseases including prosthetic valves and associated abnor-

malities. The authors also discuss assessment of ventricular volumes and

function, ischemic heart disease, primary and secondary cardiomyopathies,

pericardial disease, intracardiac vegetation and masses. It is heartening to

note that the authors have also included a chapter on congenital heart disease

now that “adult” cardiologists are encountering more patients with congen-

ital heart disease, especially postoperative.

The last four chapters of the book contain some of the recent advances in

echocardiography Included is a chapter on two-dimensional contrast echo-

cardiography which makes a good overall presentation of the subject in-

cluding indications and procedures for undertaking contrast

echocardiography and contains numerous excellent illustrations. Doppler

echocardiography is being increasingly used in clinical echocardiography.

The chapter on this subject covers a lot of ground regarding principles,

application, assessment of flow, assessment of valve disease and the detec-

tion of intracardiac shunts. The final three chapters discuss

three-dimensional echocardiography, ultrasound tissue characterization of

the myocardium and a very relevant chapter on the comparison of

two-dimensional echocardiography with cardiac nuclear and other imaging

techniques. The authors do not discuss the issue of when M-mode cardiog-

raphy should be supplemented by two-dimensional cardiography or vice

versa or whether these procedures are complementary and therefore should

be undertaken in most patients. However, this book has several outstanding

features, especially the abundance of large prominently labeled illustrations.

The text is concise and affords easy readability. The organization of the book

into various chapters discussing a specific entity in moderate detail is an

additional advantage. For example, the chapter on mitral valve disease dis-

cusses the appearance of the normal mitral valve, and goes on to present the

two-dimensional appearances of the abnormal mitral valve in various disease

conditions, along with relevant and brief clinical remarks. For clinicians who
undertake their own echocardiograms, there are several technical pointers.

The problem of intracardiac masses is presented very well and includes a

discussion of vegetations and endocarditis, intracardiac thrombi and tumors.

Good discussions and excellent illustrations are used to present various con-

cepts and modes of distinction. References following each chapter are com-

prehensive and up to date.

I believe practicing cardiologists and trainees in echocardiography will

be pleased with the amount and type of material, the organization, the refer-

ences, the illustrations and the format of the book. In spite of multiauthor-

ship, the book retains an excellent continuity.

ZAK VERA. MD
Associate Professor of Medicine

University of California. Davis,

School of Medicine

* *

LIPOPLASTY—The Theory and Practice of Blunt Suction Lipectomy—
Edited by Gregory P. Hetter, MD, Assistant Professor of Medicine, University of

Nevada School of Medicine, Reno, and Assistant Chief, Division of Plastic

Surgery, Sunrise Hospital, Las Vegas; foreword by Mario Gonzalez Ulloa, MD,
Director, Dalinde Medical Center, Mexico City. Little, Brown & Co, Medical

Division, 34 Beacon Street, Boston, MA 02106, 1984. 340 pages, $95.

In the recent past, the use of blunt suction lipectomy or suction-assisted

lipectomy has received a great deal of attention in both the lay and the

scientific media. It is a technique that has many valid applications in aesthetic

and reconstructive plastic surgery.

Much simplified, the technique involves passing a blunt-ended metal tube

of appropriate size and shape with a hole in the side of the tube near its end
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into an area of excess fat, lipoma, gynecomastia or breast tissue through a

small or existing wound at surgery. Then, the tube is passed back and forth

through the excess tissue and the excess vacuumed out with approximately

one atmosphere of negative pressure applied to the metal tube by means of

stiff flexible tubing.

The technique is now in the armamentarium of most plastic and recon-

structive surgeons, who have done special study to familiarize themselves

with the procedure and its expected effects and the appropriate precautions. It

is important, however, that physicians using it have backgrounds that pro-

vide a proper foundation for its application—which is not always the case

.

Dr Hetter has gathered together an excellent assembly of authors with

historic connection to the technique or explicit experience with it. The book

is exceedingly well illustrated and is filled with cogent advice about how to

protect one's patients from the risks of the procedure.

The philosophy, patient selection, anesthesia, techniques and follow-up

care are all explicitly covered. In summary, this is an exhaustive, well-pre-

sented textbook on current applications of lipoplasty

.

RICHARD JOBE. MD
Clinical Professor of Surgery

Department of Surgery

Division of Plastic Surgery

Stanford Medical School

Stanford. California

* * =t=

MATTERS OF LIFE & DEATH: RISKS VS. BENEFITS OF MEDICAL
CARE—Eugene D. Robin, MD, Professor of Medicine, Stanford University

School of Medicine, Stanford, California. Stanford Alumni Association,

Stanford, CA 94305, 1984 198 pages. $9.95 (paperback).

This is a provocative book, directed to laymen and warning them of

hazards they might encounter as part of medical care. It also will be of

interest to physicians as it is aimed at structural problems in the medical

industry rather than at incompetent physicians. It may cause patients to

question their doctors more closely and to challenge medical recommenda-

tions—especially some diagnostic tests. It will provoke some physicians to

reexamine assumptions they have been making. It is a plea for more science in

medicine. Parts of the book are excellent but, because of serious flaws, I

would not recommend it to the public—the audience at which it is aimed.

The most serious flaw in the book is the author's disdain for preventive

medicine. In several places, he states or implies that the general public should

“avoid doctors and hospitals unless seriously ill.” This advice might have

been appropriate 50 years ago, but the great strides in preventive medicine in

recent years make the advice obsolete and potentially harmful. Robin is

especially critical of screening tests which "make patients out of well

people.” His main argument is that few such tests have been scientifically

evaluated from the risk-benefit standpoint, and that false positive tests subject

many people to needless worry, diagnostic risks and expense. He is not at all

impressed by the great decline in mortality from cervical cancer since the Pap

test was introduced, or the decline in mortality from heart disease since its

major risk factors have been discovered. He even rejects screening for glau-

coma and hypertension but recommends that people take their own blood

pressure at booths in supermarkets!

One must agree with Robin when he charges overuse of diagnostic tests in

offices and hospitals and deplores risky diagnostic procedures that are some-

times done in situations where their results cannot possibly provide any

benefit to the patient, but he does not seem to understand the major reason for

this overuse. He attributes it to making the physician feel more comfortable

(from both a diagnostic and legal standpoint) rather than to benefit the pa-

tient. The most important reason for this overuse may instead be attributed to

the idea he is emphasizing—to put more science into medicine. It is the desire

on the part of most physicians to practice scientific medicine rather than to

rely just on history, physical examination and their own judgment. Medical

schools, in an effort to combat the widespread practice ofjust treating symp-

toms, have stressed the importance of obtaining objective data and reaching a

firm diagnosis before starting treatment. It is this demand for objective data

and the desire for definitive diagnoses that leads to most of the overuse. This

drive for objective data and definitive diagnoses has been only partly suc-

cessful: Robin points out that of all patients admitted to hospitals without a

diagnosis, only about 65% will have a definitive diagnosis at discharge.

Overuse of tests is largely a "disease" which has resulted from treatment of

another problem.

Robin's use of examples is often appropriate, but some bad examples cast

doubt on his complaints. For instance, when he complains that risky diag-

nostic procedures were used in patients with cytomegalovirus disease, peri-

cardial heart disease, Alzheimer's disease and herpes encephalitis without a

possibility of benefit to the patient, he is using hindsight to condemn the

procedures. The diagnoses had not been firmly established when the tests

were done. The tests might have identified medically treatable diseases.

The best chapters are the ones on treatment of the terminally ill and the

aged, on unnecessary surgery and on the doctor as God. He condemns doc-

tors who keep terminally ill patients alive as long as possible or who refuse to

fully treat some patients because of their own convictions. He argues that the

wishes of the patient or family or both should be paramount in such situa-

tions. Although Robin correctly argues that the God-like relationship be-

tween patient and doctor is more likely to be harmful than beneficial, he fails

to recognize that it is the great disparity in knowledge between the two that

leads to this relationship.

Robin’s main prescription for what ails medicine is more and better

controlled clinical trials. He rejects some of the commonly believed medical

tenets on the grounds that they have not been subjected to such studies. He
glosses over the fact that such studies are usually so very expensive that they

must be sponsored by a major drug company or the government, so few are

done . He has no suggestions as to where the money will come from to conduct

all the studies he demands.

There is an intellectual paradox in the book: it discourages patients from

participating in medical experiments unless they are likely to benefit directly,

yet at the same time it demands more and better clinical trials. Many clinical

trials must have the patients randomly assigned to treatment and control

groups. In double-blind trials, neither the doctor nor the patient can know

whether or not there is a chance for benefit to the individual patient. Some

clinical trials require healthy persons as controls. Self-selection by the pa-

tients into one group or another, or refusal by many to participate, may well

introduce biases into a study which will destroy the usable scientific results ,

demanded by Robin.

VICTOR E. ARCHER. MD
Clinical Professor

University of Utah

Rocky Mountain Center for Occupational

and Environmental Health

Salt Lake City

* * *

MNEMONICS, RHETORIC AND POETICS FOR MEDICS—Volume II—
Robert L. Bloomfield, MD, and Carolyn F. Pedley, MD, Department of Medicine,

Bowman Gray School of Medicine, Wake Forest University, Winston-Salem,

NC. Harbinger Press, PO Box 17201, Winston-Salem, NC 27116, 1984. 165
pages (softbound), no price given.

How does the overworked medical student, the stressed resident or the

pushed practitioner spell RELIEF? Is it possible to cram into one brain the

causes of impotence, the diseases of anterior pituitary hormone hypersecre-

tion and the factors predisposing to thromboembolism?

Well, practitioners, here’s the book you’ve been waiting for lo these last

two years: MRPM is back. Unlike Rocky II, Jaws II, Friday the 13th-II, this

opus can and should be taken both seriously and in jest.

Bloomfield and Pedley are not a vaudeville team but two delightfully

clever, capable physicians who tickle us with mnemonics and acrostics that

both teach and entertain. In 162 carefully pruned pages, we find out the ;

secrets for remembering clinical data from the cardiovascular system to

pulmonary; from neurology to hematology. It culminates with readers’ con-

tributions and is further sprinkled with cartoons, fascinating facts (What's a

theriac?) and fine, witty quotes.

I used volume I in teaching and it was an effective, well-accepted, anti-

dote to the stomach cramps and muscle spasms that so often accompany sick,

miserable puns and poor jokes.

MRPM-l was dandy and if you like crossword puzzles or Trivial Pursuit,

MRPM-l! will be how you spell RELIEF.

ELLIOTT B. OPPENHEIM, MD
Bellevue, Washington
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Clinical Investigation

Evidence for Environmental Familiality of Kallikrein

Excretion in Utah Kindreds

MARY M. DADONE, PhD, Salt Lake City; JEAN B. SMITH, PhD, West Lafayette, Indiana;

DOUGLAS L. ANDERTON, PhD, Chicago; K. OWEN ASH, PhD, and ROGER R. WILLIAMS, MD, Salt Lake City

In investigating the role of urinary kallikrein in the pathophysiology of hypertension, we measured
12-hour kallikrein excretion in 1,100 persons in 68 Utah kindreds. The kallikrein excretion was
statistically adjusted to account for variations in body size and urine output.

Adjusted kallikrein excretion was greater in youths than in adults and correlated with potas-

sium excretion and sodium excretion in persons with normal blood pressure. It was decreased in

normotensive subjects with strong family histories of stroke and hypertension, but was not signifi-

cantly different in adults with hypertension.

Adjusted kallikrein excretion was correlated between pairs of siblings, parent-offspring pairs

and spouses. Our results indicate that kallikrein excretion is a familial variable, with the familiality

due more to shared environmental than genetic factors.

(Dadone MM, Smith JB, Anderton DL, et al: Evidence for environmental familiality of kallikrein

excretion in Utah kindreds. West J Med 1986 May; 144:559-563)

Xt is generally agreed that essential hypertension is a hetero-

X geneous disease in which both genetic and environmental

factors play critical roles. Many biochemical and blood pres-

sure tests have been proposed to detect the heterogeneity and

elucidate the pathophysiology of essential hypertension.' In

this study we evaluate one such test, the measurement of

kallikrein excretion.

The amount of kallikrein excreted has been proposed to be

related to hypertension because

• kallikrein is known to have vasodilating properties,

• kallikrein excretion has been reported to be lower in

persons with high blood pressure than in those without (al-

though this is not a universal finding) and

• differences among families in the amount of kallikrein

excreted have been reported to parallel differences in blood

pressure among families.

These and other properties of kallikrein are reviewed in a

report issued by the United States Department of Health and

Human Services (formerly the Department of Health, Educa-

tion and Welfare) Hypertension Task Force. 2

The familiality of kallikrein excretion and the relation-

ships between kallikrein excretion and a family history of

cardiovascular disease were examined to evaluate the useful-

ness of kallikrein values for detecting persons at risk for hy-

pertension.

Subjects and Methods

Subjects

The study group consisted of participants in the Cardio-

vascular Genetics Clinic of the University of Utah’s Medical

Center. Families are asked to participate in the clinic if

• two or more siblings have suffered fatal heart attacks

before age 45.

• two or more siblings have suffered fatal strokes before

age 75 or

• the family has participated in a previous community-

based hypertension detection and follow-up program.

First-degree relatives of the probands are invited. Second-

degree relatives and collateral lines are sometimes followed.

Spouses are invited and serve as controls sharing the same

home environment. Informed consent is obtained from all

participants, and all procedures have been approved by the

University of Utah Human Subjects Committee.

The results presented here are from the first 30 months of

clinic operation (October 1980 to March 1983). The data

From the Departments of Medicine (Drs Dadone and Williams) and Pathology (Dr Ash), University of Utah School of Medicine, Salt Lake City; the Department of Foods and
Nutrition, Purdue University. West Lafayette, Ind (Dr Smith), and the Department of Sociology, University ofChicago (Dr Anderton).

This work was supported by National Institutes of Health grant No. HL-24855-05.

Reprint requests to Mary Dadone. PhD, Cardiovascular Genetics Research, 410Chipeta Way, Research Park, Salt Lake City, UT 84108.
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KALLIKREIN EXCRETION

TABLE 1 .—Distribution of Kindred Sizes in the Study Population

Number of Subjects in Kindred Number of Kindreds

<5 35

6-20 21

21-50 7

51-135 5

represent 1,100 persons distributed among 68 kindreds. The
distribution of kindred sizes is given in Table 1 . Mean age was

29 years (median 25, range 3 to 80). All subjects were white,

555 were male and 545 were female. Not all data are available

for all subjects. Analyses were done using all available data,

and sample sizes are given in the Results section.

Clinical Methods

Participants undergo a four-hour clinical evaluation that

includes a physical examination and health history interview

by a physician, 28 blood pressure and pulse measurements in

a variety of settings, an electrocardiogram and the collection

of a venous blood specimen. Participants are asked to com-

plete a detailed family health history questionnaire and a per-

sonal questionnaire before the clinic visit. These forms are

reviewed with the patient during the clinic visit. Overnight

(12-hour) urine specimens are collected the night before. No
effort is made to regulate the participants’ diets or activities

before urine collection.

A participant is classified as having hypertension only if

• the subject is currently under a physician’s care for hy-

pertension and is taking antihypertension medications (N =
63) or

• the subject is not currently receiving treatment but has

been told by a physician that he or she has hypertension and

blood pressures exceed 140 mm of mercury systolic or 90 mm
of mercury diastolic during repeated measurements in our

clinic (N = 10).

Persons not previously diagnosed but with blood pressures

greater than 140/80 mm of mercury during the clinic visit and

those reporting past hypertension but having normal readings

in our clinic are classified as having borderline hypertension.

The remaining subjects are classified as normotensive, al-

though many of the latter are children and young adults from

hypertension-prone kindreds and are therefore at increased

risk for the development of hypertension.

Laboratory' Methods

Standard blood and urine chemical analyses were done by

the University of Utah’s Clinical Laboratories. Specimen

storage and kallikrein measurement are described and evalu-

ated elsewhere. 3
Kallikrein catalyzes the conversion of thio-

benzyl benzyloxycarbonyl-L-lysinate to 3-carboxy-4-nitro-

phenoxide, which absorbs light at 412 nm. 4 The increased

absorption is proportional to kallikrein concentration in the

aliquot. This method results in a specificity similar to that of

the TAME esterase method

.

5 *

Statistical Methods

The relationships between kallikrein excretion and age,

height, sex, weight and body surface area were investigated

*One TAME unit is the amount of enzyme that catalyzes 1 mole Tos-Arg-O-Me (a

peptide) per minute at pH 8 and JO^C.

with multiple regression analyses. Because creatinine excre-

tion is proportional to muscle mass, 6
creatinine may be re-

garded as a measure of both body size and the completeness of

the urine collection. Creatinine excretion was therefore also

included as a possible independent predictor of kallikrein ex-

cretion.

A decision was made a priori not to adjust kallikrein ex-

cretion to compensate for correlation with blood pressure or

sodium or potassium excretion. The physiologic processes

regulating kallikrein excretion are not known, and adjusting

kallikrein values according to other physiologic measure-

ments might obliterate any information present in the kalli-

krein measurement.

The model best relating kallikrein excretion to the anthro-

pometric variables and creatinine excretion was a linear re-

gression model in which the kallikrein measurement was

logistically transformed before the regression (see Appendix

for details). Unless otherwise noted, subsequent analyses in-

volved residual transformed kallikrein values—that is, the

difference between the transform of the observed value and

the transform value predicted by the regression equation.

Differences in kallikrein excretion between groups were

investigated with either f-tests (two groups) or one-way anal-

yses of variance (more than two groups) followed by a Stu-

dent-Newman-Keuls multiple range test when a significant

effect was found. 7 8 Correlations among sets of relatives were

calculated as product-moment correlations using all possible

pairs.
7 8 Null hypotheses were rejected at a P level of .05.

However, the observations are not statistically independent in

that familial correlations are present among the subjects and

the same subject may be included in more than one pair of

values in the familial correlation analyses.

Qualitative family history scores for cardiovascular disor-

ders were calculated according to a method developed by

Williams and co-workers. 1 A negative family history could be

due to either a normal or below-normal occurrence of disease

in the family or to an uninformative family structure—that is,

too few person-years of experience to expect much disease.

Results

In all subjects, 12-hour creatinine excretion and creatinine

clearance were within normal range.
6

Kallikrein output was measured on three overnight speci-

mens for 20 participants aged 3 to 63 years. The mean intra-

personal coefficient of variation was 42.6% and the mean
interpersonal coefficient of variation was 60.4% . When kalli-

krein excretion was divided by creatinine excretion, the mean
intrapersonal coefficient of variation dropped to 29.9% and

the interpersonal coefficient of variation rose to 83.4%. But,

when the latter analyses were limited to 12 persons older than

10 years, the mean intrapersonal and interpersonal coeffi-

cients of variation were 36.2 % and 44.9% , respectively.

A stepwise multiple regression analysis with logistically

transformed urinary kallikrein values as the dependent vari-

able was used to evaluate the contributions of age. body sur-

face area,
9
height, sex, weight and creatinine excretion. The

analysis was done on all 1,100 persons and within 10-year

subgroups—ages 0 to 9. 10 to 19, 20 to 29, 30 to 39, 40 to 49,

50 to 59 and 60 + .

In all groups except the 20- to 29-year age group, creati-

nine excretion was the best single predictor of kallikrein ex-
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cretion. Creatinine accounted for about 13% of the variance

in kallikrein excretion across all ages. The relative impor-

tance of the other variables varied among age groups, but in

no case did the inclusion of other variables in the regression

equation account for more than 3 % of the remaining variance.

In the 20- to 29-year age group, height was more highly

correlated with kallikrein than was creatinine, but not re-

markably so (r= .22 and r — .19, respectively, for N = 169).

We, therefore, concluded that it would be adequate to adjust

kallikrein excretion to reflect its dependence on creatinine

excretion alone, thereby adjusting for both body size differ-

ences and differences in urine collection . Details of the regres-

sion adjustment are given in the Appendix.

The relationship between kallikrein output and age is dis-

played in Figure 1 . Kallikrein output is expressed in three

ways: as 12-hour output (Figure 1 -A)
,
as the ratio of kalli-

krein excretion to creatinine excretion (Figure 1-B) and as the

residual amount not accounted for by logistic regression on

creatinine excretion (Figure 1-C). While the 12-hour mea-

surement increased with age in children, the two creatinine-

adjusted measurements decreased over the same age range.

Analyses of variance showed statistically significant differ-

ences among five-year age groups for each way of expressing

kallikrein output, but these differences became nonsignificant

when subjects younger than 1 5 years were omitted from the

analysis, suggesting that adult values are reached by age 15.

A
4 0-1

-0 8 -| | |
1 1 1 1 1 1 1 1 1

| [
,

0-4 5-9 10-14 15-19 20-24 25-29 30-34 55-3940-44 45-49 50-54 55-59 60-64 65-69 70-74

(331 (1361 (119) (1151 (89) (85) (671 (43) (421 (35) (31) (36) 122) (131 (18)

Age (sample size)

Figure 1 .—Relationship between age and kallikrein output (A), kalli-

krein output divided by creatinine output (B) and residual kallikrein

output after regression-adjustment for creatinine excretion (C). TU =

TAME units, MTU = milli-TAME units

The mean 12-hour kallikrein excretion for each diagnosis

group is given in Table 2. There were no significant differ-

ences in residual values among the groups (P = . 18 for N =
1.066. with no age restrictions; P= .27 for 240 adults aged

45 and older).

Persons with hypertension were subclassified into three

groups with respect to medication:

• medication excludes diuretics (N = 9);

• medication includes diuretics (N = 54);

• no antihypertension medication (N = 10).

A one-way analysis of variance showed no significant differ-

ences in residual kallikrein values among groups (P — . 19).

Correlations among groups of relatives were calculated

for the entire sample and within age-specific groups (Table 3)

.

The spouse-spouse correlation was .40 for 258 pairs. The
parent-offspring correlation was greater for juvenile off-

spring (r=.50) than for adult offspring (r = .43) , but the

difference was not statistically significant (P>.10). How-
ever, the sib-sib correlation among juvenile siblings (

r

= .55)

was significantly different from the sib-sib correlation among
adult siblings (r — .34). Only the sib-sib correlation for juve-

niles was significantly different from the spouse-spouse cor-

relation (P < .005). The correlation coefficients were all very

slightly and nonsignificantly reduced if sodium excretion and

potassium excretion were included in the regression for com-
puting residual kallikrein values.

Family history scores were calculated separately for

stroke, hypertension and coronary disease (any combination

of heart attack, coronary artery bypass operation or angina)

for 595 adults on whom data were available. Subjects fell into

the seven nonoverlapping groups given in Table 4. An anal-

ysis of variance showed a significant difference in residual

kallikrein values among groups (P< .0001). Although kalli-

krein excretion was significantly reduced among subjects

TABLE 2 —12-Hour Urinary Kallikrein Excretion by

Hypertension Diagnosis

Group Subjects Kallikrein *

Normal blood pressure . . . . . 915 2.23 + 0.06

Age <15 yr . 289 1.68 ± 0.09

Age 15+ yr . . 626 2.48 ± 0.08

Age 45+ yr . . 155 2.65 + 0.17

Borderline hypertension . . . . 82 2.23 ± 0.22

Age 45+ yr . . 27 2.27 ± 0.43

Hypertension . . 71 f 2.92 ± 0.32

Age 45+ yr . . 58 3.20 ± 0.37

'Mean 12-hr urinary kallikrein excretion in TAME units ± standard error of the mean.

tUrinary kallikrein data were missing for 2 persons with hypertension, so they were

omitted from the table.

TABLE 3 —Familial Correlations for Urinary Kallikrein*

Age Group, t
Years Parent-OttspringX Sib-Sibt Spouse-SpouseX

All 48 (1,1 00)§ .47 (898)§ .40 (258)§

< 18 50 ( 708)§ .55 (418)§

19+ 43 ( 402)§ .34 (328)§

'Product-moment correlations based on residual values in the logistic scale (see equations 1

and 2 in the Appendix; all possible pairs of relatives were used in the calculations).

TAII offspring and sibling data used in the calculations were from relatives within the specified

age class; parents' ages were not controlled

.

^Numbers in parentheses are numbers of pairs of relatives.

^Statistically different from 0 at P< .001 for a 2-tailed test.
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with a positive family history of hypertension or stroke, ei-

ther alone or in combination with cardiovascular disease, a

Student-Newman-Keuls test was unable to clearly distinguish

homogeneous subgroups.

To assess the independent contribution of family history to

kallikrein output, the regression analysis was repeated to in-

clude the family history as an independent variable. Complete

data were available for 581 subjects. A family history of

hypertension entered the equation after creatinine excretion

and accounted for only 2 % of the remaining variance

.

The importance of several environmental factors was in-

vestigated. Smoking, drinking alcohol, consuming caffeine

and taking hormone medications had no significant effect on

the ratio of kallikrein excretion to creatinine excretion.

The correlations between urinary kallikrein, sodium and

potassium were very sensitive to how the variables were ex-

pressed. The correlations presented in Tables 5 and 6 are

between the regression-adjusted logistically transformed kal-

likrein values and 12-hour sodium and potassium excretion.

The results differ for persons with and without hypertension.

Discussion

The literature on urinary kallikrein and essential hyperten-

sion contains contradictory results.
210 ~ 13 The inconsistencies

TABLE 4 —12-Hour Urinary Kallikrein Excretion for Persons With

and Without Family Histories (FH) of Cardiovascular Disease

Group Number Kallikrein
*

No FH 453 2.75 ± 0.10

FH of coronary disease only 13 1.97 ± 0.45f

FH of hypertension only 70 2.23 ± 0.26+

FH of stroke only 18 1.55 ± 0.294

FH of coronary disease and hypertension . . . 20 1.74 ± 0 29§

FH of hypertension and stroke 15 2.00 ± 0.42f

FH of coronary disease, hypertension and stroke 3 1.30 ± 0.65§

'Mean 12-hr kallikrein excretion in TAME units + 1 standard error of the mean.

tMean residual value not statistically different from mean residual value for sublets without a

positive family history at P= .05.

tMean residual value statistically different from mean residual value for subjects without a

positive family history atP< .05.

§Mean residual value statistically different from mean residual value tor subjects without a

positive family history at P < 01.

TABLE 5 —Correlations of Kallikrein Output With Sodium and

Potassium Output in Persons With Normal Blood Pressures

Sodium Potassium

(mEq/12hrs) (mEq/12hrs)

Regression-adjusted 08’ .13*

Residuals! (N = 913) (N = 913)

'These correlation coefficients were statistically significant (P< .05).

tSee equations 1 and 2 in the Appendix; a positive correlation implies an increase in relative

kallikrein output with an increase in sodium or potassium excretion.

TABLE 6 —Correlations of Kallikrein Output With Sodium and
Potassium Output in Persons With Hypertension

Sodium Potassium

(mEq/12 hrs) (mEq/12 hrs)

Regression-adjusted . .
-.12 -.28*

Residuals! . .. (N = 71) (N =71)

'This correlation coefficient was statistically significant (P< .05).

tSee equations 1 and 2 in the Appendix; a negative correlation implies a decrease in relative

kallikrein output with an increase in sodium or potassium excretion.

are in part attributable to differences in sampling design,

particularly with respect to racial composition, 101214 15 age

differences,
1214 heterogeneity in disease pathophysiolo-

gy
I2.i4.i6.i7 an(j (jjfferences jn assay methods. 11 13 Our results

show that differences in the units of expression are critical.

Physiologic variation is a further complication, and our re-

sults show that intrapersonal and interpersonal variations are

comparable in subjects older than 15 years on uncontrolled

diets. We also noted circadian variation.
3 but the latter is not a

universal finding.
1819

Disagreement exists as to whether kallikrein output is al-

tered in persons with hypertension. Several investigators re-

ported reduced values in those with hypertension, 17 20~24
but

others have not found significant differences.
10 13 1419

In one

study, the suggestion was that the degree of modification may
relate to renal impairment. 12

In our study, persons with hyper-

tension did not differ from those with normal blood pressures,

nor did medication significantly alter values. Subjects classi-

fied as borderline did not differ from those with no evidence of

hypertension. However, the adjusted kallikrein output was

decreased among normotensive subjects with positive family

histories of hypertension, coronary disease and stroke.

Overall, there was substantial overlap between groups of sub-

jects, as there has been in all reported studies.

Significant familial clustering of kallikrein output has

been reported in children. 25 - 26 Our results show that familial

factors are influential, but to what extent this is due to genetics

and to what extent to a common environment are unclear. Our

finding of a significant spouse-spouse correlation supports an

environmental effect, as do the decreased sib-sib and parent-

offspring correlations among adult offspring. Yet, there re-

mains substantial positive correlation among adult relatives.

This could be due to either genetic or environmental similari-

ties or could even be a physiologic consequence of having

shared a common childhood environment.

The results presented here substantiate a relationship be-

tween age and kallikrein excretion, confounded by body size.

The increase in total kallikrein output between ages 5 and 14

reversed when body size was accounted for by either dividing

by or regressing on creatinine. Godard and associates also

reported that unadjusted kallikrein excretion increased with

age in childhood.
27 Their reported increase with age resulted

from clumping all children from ages 3 to 9 years in one

group. They also noted a slight decrease in the ratio of kalli-

krein to creatinine from age group 3 to 9 to age group 10 to

13, in agreement with our findings. Our youngest subject was

aged 3 years.

Results of studies of the relationship between kallikrein

excretion and sodium level are inconclusive. In several

studies, kallikrein excretion was reported to increase in re-

sponse to a low sodium diet, although the response may not be

the same in persons with normal blood pressures as in those

with hypertension. 1 2 14 22 - 23 28 - 29 Other studies have found no

correlation between sodium and kallikrein excretion.
13 - 23 - 25 - 26

The relationship between kallikrein and potassium is equally

unclear. Although a positive correlation is reported in several

studies,
,0 19 - 25 - 26 - 28

at least one study failed to support this

finding.
30

Our results show that the correlations among sodium, po-

tassium and kallikrein are very sensitive to how the variables

are expressed (as concentrations, as amounts excreted in 12
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hours or as residuals from regression analysis). The correla-

tions with residual kallikrein values presented here should be

free from artifact attributable to interindividual differences in

size and urine collection. These correlations are weakly posi-

tive for both sodium (r= .08) and potassium (r— .13) in nor-

motensive subjects. Correlations of this magnitude are

statistically significant only because of the large sample size

(N = 913). Among persons with hypertension, the correla-

tions with urinary sodium and potassium are negative (r —
— .12 and r— —.28, respectively). The former is not statisti-

cally significant for this sample (N = 71).

The study of urinary kallikrein is complicated by many
factors. There is substantial mtrapersonal variation; yet,

some broad environmental, racial and, perhaps, genetic influ-

ences are also present. Our data do not implicate any of the

several environmental factors tested (sodium, potassium,

smoking, alcohol consumption and caffeine consumption).

Family history analysis suggests that kallikrein output is

related to the type ofend-point disease, which in turn suggests

heterogeneity among cardiovascular diseases with respect to

urinary kallikrein. Substantial advances in understanding the

role of kallikrein in hypertension will require defining more
homogeneous study populations and more standardized statis-

tical methods.

Appendix

Kallikrein output, expressed as TAME units per overnight

sample, was divided by 1 5 so that all values fell between 0 and

1, and the scaled value, symbolized by k
'

',
was transformed

according to the formula

K — ln (k'll—k') (1)

where K is the logistically transformed kallikrein excretion

value. K was then used as the dependent variable in a linear

regression analysis, which is equivalent to a logistic regres-

sion analysis of the untransformed output.

Because the independent variables were correlated, and

because the relative importance of variables other than over-

night creatinine excretion was small and varied among age

groups, the regression analysis was done using only creati-

nine as an independent variable. The regression given below

was obtained from data on the 995 persons without hyperten-

sion in our data set for whom suitable data were available.

K= -2.8+0.00119UC (2)

where K is the predicted logistically transformed kallikrein

excretion and UC is urinary creatinine in milligrams.

Residuals were calculated as the difference between the

observed transformed kallikrein value (K) and the predicted

transformed kallikrein value (K).
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Depression—Medical Utilization and Somatization
WAYNE KATON, MD; ALFRED O. BERG, MD, MPH; ANTHONY J. ROBINS, MD, and

STEVEN RISSE, MD, Seattle

We screened 147 primary care patients for depression using depression rating scales and a

psychiatric interview. In the one year after screening, the patients with depression visited and

phoned their physicians more frequently and had more medical evaluations than the nondepressed

control group. The patients with depression were more likely to have nonspecific or vague com-

plaints and psychophysiologic or depressive symptoms than the control group; their family physi-

cians during this same period were more likely to diagnose a psychophysiologic problem.

(Katon W, Berg AO, Robins AJ, et al: Depression—Medical utilization and somatization. West J

Med 1986 May; 144:564-568)

Epidemiologic studies in primary care have shown that

major depression is one of the most common presenting

problems seen by physicians. Many studies have been com-

pleted using depression rating scales such as the Beck Depres-

sion Inventory, 1
the Zung Self-Rating Depression Scale 2 and

the Center for Epidemiologic Studies Depression Scale,
3 and

the rates of depressive illness have varied between 12% and

25%, depending on the specific scale used and the cutoff

points.
4' 7 The scores of these scales correlate with clinical

findings of major depression but in general are more sensitive

than specific. Thus, the rating scales tend to pick up most

patients who suffer from major depression, but also include

many with false-positive results who suffer other psychiatric

or medical conditions. Using structured psychiatric inter-

views, Zung and Hoeper and co-workers determined in two

separate studies that 6% to 10% of the primary care popula-

tion suffered from major depression. 7 - 8 This rate of 6% to

10% would make major depressive illness one of the three

most frequently seen clinical problems in primary care (acute

upper respiratory tract infection 1 7 . 9 % ]
and hypertension

[7.0% |
are the two other most common diagnoses in a recent

study of 38,5 1
1
patient visits to primary care physicians). 9

Despite the high prevalence of major depression in pri-

mary care, in five studies primary care physicians detected

only 18% to 50% of the cases.
4 - 6 - 71011 Moreover, in two of

the studies the physicians were not more likely to diagnose

depression in the severely depressed than in the mildly or

moderately depressed patients.
10 - 11 Three problems have been

identified that impede the ability of primary care physicians to

accurately diagnose depression. Due to the stigma of mental

illness in western society, many patients with depression se-

lectively focus on the somatic components of their depressive

syndrome and present with complaints such as fatigue, an-

orexia, insomnia or a symptom of increased anxiety and de-

pression such as headache, epigastric pain or back pain. 12

Second, many primary care patients have a coexisting med-

ical illness that may cause symptoms similar to depression and

thus mask their depressive illness.
13

Finally, physicians are

usually trained to focus on the biologic or somatic differential

diagnosis, with psychological problems thought of as diag-

noses of exclusion: physicians also often have the same un-

conscious cultural bias as their patients against the diagnosis

of mental illness.
14

Because many patients with major depression present ini-

tially with somatic symptoms or worsening of symptoms of

their chronic medical illness (or both), it would be extremely

useful for physicians to have data on patterns of utilization

(clinic visits, telephone calls, admissions to hospital) and

patterns of symptoms that predict depression. Are there sig-

nals of depression other than complaints of dysphoric mood to

which the primary care physician should be attuned? Widnier

and colleagues have addressed this question in a series of

retrospective studies of primary care practices
15 ' 17 and sug-

gested that patients with depression have significantly more

clinic visits and hospital admissions in the seven months be-

fore a diagnosis of depression. They also determined that

patients had increased presenting complaints of ill-defined

“functional” symptoms, pain of undetermined cause and

“nervous” complaints mainly of increased tension and feel-

ings of anxiety. Due to the retrospective nature of these

studies, however, current research criteria for depression

were not used, nor were there any depression scales to vali-

date the diagnosis.

The purpose of this study was to evaluate the patterns of

utilization of primary care practice and the types of com-

plaints, diagnoses and evaluations patients had in the two

From the Departments of Psychiatry and Family Medicine, University of Washington School of Medicine. Seattle.
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ABBREVIATIONS USED IN TEXT

DSM III = Diagnostic ami Statistical Manual of Mental

Disorders, 3rd edition

SADS = Schedule for Affective Disorders

years before screening for depression and a prospective one-

year period after screening. Depression was defined by

self-rating scales and a structured psychiatric interview. In

addition, we evaluated the correlation between two com-

monly used depression rating scales: the Beck Depression

Inventory 1 and the Zung Self-Rating Depression Scale. 2

Patients and Methods

The study was conducted in the Family Medical Center at

the University of Washington School of Medicine. Patients

visiting the practice are similar to those in King County,

Washington (Seattle and environs), by age, sex, ethnicity and

insurance status. Subjects were recruited over a nine-month

period. Clinic sessions were selected randomly, and within a

given session a single physician's patients (aged 18 or older)

were randomly selected to be approached for participation.

As patients checked in, they were handed copies of the Beck

Depression Inventory (short form) and the Zung Self-Rating

Depression Scale, with a cover letter briefly explaining the

study. Patients choosing to participate completed the invento-

ries and returned them to a member of the staff.

In all, 147 patients enrolled as study subjects. Although it

proved impossible to keep strict records of refusals to partici-

pate, such refusals were very uncommon and usually due to

scheduling difficulties and other factors. The study group was

representative of the clinic population generally, with the

majority (70%) women and a mean age of 33 years.

The medical records of study participants were examined

for the two years preceding and for the year following the

index visit. Data abstracted included number and types of

TABLE 1 —Complaints and Diagnoses Used To Screen Patients

With Possible Somatic Component

1. Specific diagnosis, infection, objective sign or items not elsewhere

classified—hypertension, carbuncle, conjunctivitis, diabetes mel-

litus, pancreatitis, neoplastic disorders

2. Injury—lacerations, motor vehicle accident, fractures, head injuries

3. Headache—tension or migraine headache

4. Neck or back pain—acute or chronic pain, strain

5. Acute musculoskeletal pain (exclude neck/back)—knee pain, hip

pain, general muscle or joint complaints

6. Chest pain

7. Abdominal or pelvic pain—general abdominal pain, stomachache,

dysuria, menstrual pain

8. Pain not elsewhere classified—generalized pain, eye pain, ear pain,

skin pain

9. Nonspecific or functional complaint—fatigue, weakness, nausea,

change of bowel habits, senility, tinnitus, palpitations, dizziness,

itching, weight problems, menstrual problems

10. Psychiatric symptoms, behaviors and disorders (exclude depres-

sion)—anxiety, sleep disturbances, sexual problems, substance

abuse, schizophrenia, obesity, hysterical and hypochondriacal disor-

ders

11. Depression

12. Psychophysiologic disorders— irritable bowel syndrome, premen-

strual syndrome, peptic ulcer disease, temporomandibular joint

problems

13. Social problems—marital problems, unwanted pregnancy, financial

or legal problems, death of family member, employment problems

contacts, chief complaints, number and types of evaluations

done—history, physical examination, blood tests, urinalysis,

x-ray films, microbiologic tests—specific therapies recom-

mended and diagnoses recorded. A small group of patients

with scores on depression rating scales in the range of mod-

erate to severe depression was contacted by the investigators

and offered further evaluation using the Schedule for Affec-

tive Disorders and Schizophrenia (SADS) interview.
18

If a

patient was found to be severely depressed or suicidal, the

personal physician was notified, but in most cases, physicians

were not aware of the study’s progress or clinical findings

unless the patients requested that their physician be so in-

formed .

Chief complaints and diagnoses were initially coded using

the International Classification ofPrimary Care and the Inter-

national Classification ofHealth Problems in Primary Care,

respectively. 19 20 These classifications were further reduced

by the authors to 13 clusters of complaints and diagnoses

thought more appropriately to reflect the major factors impor-

tant in this study (Table 1). A maximum of six complaints and

diagnoses was coded for each time period.

Results

Depression Inventories

Scores on the Zung and Beck inventories were highly

correlated in this patient population (N — 147), with a

Pearson correlation of .72 (Pc .001). Standard score cutoffs

were used for significant depression. Figure 1 illustrates the

correlation between the two inventories by categories of de-

pression (none, mild, moderate, severe). In only four persons

(3%) were the scores discrepant by more than one category.

For the remainder of analyses done in the study, each of the

147 individual study subjects was classified by their most

depressed Zung or Beck inventory score into one of four

groups: severely depressed (N = 5), moderately depressed (N
= 22), mildly depressed (N = 29) and not depressed (N =

91).

The 27 patients with scores indicating moderate to severe

depression were contacted and offered a structured psychi-

atric interview. Of these patients, 1 1 (41 %) were interviewed

with the SADS 18 and 8 (73%) were found to have major

depression by the Diagnostic and Statistical Manual of
Mental Disorders, third edition (DSM III) criteria.

21 Of the

three patients who did not meet criteria for major depression,
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Figure 1.—Correlation of scores on the Beck Depression Inventory

and the Zung Self-Rating Depression Scale by categories. Beck
scores: 0 to 4 = no depression, 5 to 7 = mild, 8 to 15 = moderate, 16

and above = severe; Zung scores: 0 to 49 = no depression, 50 to 59
= mild, 60 to 69 = moderate, 70 and above = severe.
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TABLE 2 —Correlations Between Depressive State and Continuous Variables

(Analysis of Variance [ANOVA])

Primary Care Utilization

Psychiatric

Office Visits Telephone Calls Evaluations Medications

2 Years I Year 2 Years 1 Year 2 Years 1 Year 2 Years 1 Year

Depressive State Before After Before After Before After Before After

None, N = 91 6.9 3.8 .7 .3 4.2 1.9 .2 .1

Mild. N = 29 9.9 6.6 1.2 .6 8.4 3.6 .2 .3

Moderate, N = 22 9.9 6.5 1.4 1.4 6.4 4.3 1.4 .4

Severe, N = 5 12.0 15.4 3.6 .2 9.8 3.6 2.2 .4

Significance (ANOVA) P=.14 P<.01 P= .01 P<. 01 P=.05P=.02 P<.01 P=. 07

one met DSM III criteria for alcohol abuse, one for a dys-

thymic disorder and the third, who was 8 V2 months’ preg-

nant, had rated false-positive due to her advanced stage in

pregnancy that caused symptoms of anorexia, insomnia and

decreased energy.

In the one-year period after screening, only ten (37%) of

the patients with moderate to severe depression on the Beck

and Zung depression scales were recognized by their physi-

cians as being depressed. Nine of these ten patients were

treated with tricyclic antidepressants.

Correlations Between Depressive State and

Health Care Usage

In the two years before screening, patients with depres-

sion made significantly more telephone calls to their physi-

cians, had more evaluations by their physicians and more

psychiatric medications were prescribed (Table 2). In the one

year after the index visit, patients with depression had signifi-

cantly more office visits, telephone calls and medical evalua-

tions (physical examinations, blood tests, x-ray films) than

controls, and there was a trend toward being given more

psychiatric medications.

Correlation Between Depressive State and

Chief Complaints

Patients with depression did not have any more specific

complaints in the two-year period before the index visit, but

did have significantly more nonspecific, psychophysiologic

and depressive complaints in the one year after screening

(Table 3).

Correlation Between Depressive State and Diagnosis

In the two years before the index visit, patients with de-

pression were more likely to be diagnosed as depressed and

having a problem with pain (Table 4). In the period of one

year after the index visit, patients with depression were more

likely to have a specific psychiatric diagnosis, a psychophysi-

ologic diagnosis, a diagnosis of acute musculoskeletal pain

and a diagnosis of abdominal pain.

Discussion

Our findings allow several conclusions:

• The Zung and Beck inventories are highly correlated in

our patient population.

• The prevalence of depression in our population is high,

consistent with other published research.

• Increases in certain kinds of medical utilization pre-

ceded and followed the diagnosis of depression.

• Patients with depression experienced increases in cer-

tain complaints and diagnoses following their diagnosis of

depression.

Each of these conclusions will be discussed in detail

.

Our study is the first, to our knowledge, documenting the

high correlation between the Zung and Beck inventories in a

primary care patient population. Statistically, the two inven-

tories were indistinguishable, indicating that either could be

used for screening. Examining the crude scores, however,

indicates that the Beck was slightly more sensitive, with 25

patients classified in the moderately to severely depressed

categories compared with 17 so classified by the Zung. Physi-

cians may use either instrument, depending on the purpose of

the screen (the inventories have slightly different focuses) and

the clinical situation.

There are substantial data that patients with mental illness

utilize significantly more nonpsychiatric outpatient medical

care than controls without mental illness .

22'25 Few studies,

however, have determined the specific mental disorders that

lead to increased usage of primary care. The results of this

study specifically indicate that patients with depression (as

diagnosed by depression self-rating scales and SADS inter-

view) in the one year after diagnosis visited their physicians

more frequently, made more telephone calls to their physi-

cians and had more medical evaluations. In the two years

before diagnosis, the results indicate that patients with de-

pression made more telephone calls and had more medical

evaluations.

These data are consistent with studies of the prevalence

and treatment of affective disorder in the community.

Weissman and co-workers found that 65% of patients with

major depression in the community did not receive specific

treatment for their illness .

26 The patients with untreated de-

pression made significantly more visits to their primary care

physicians, presumably for somatic complaints. Overall, half

of the major depressive sample had sedative-hypnotic drugs

prescribed for insomnia and anxiety, whereas only 17.2%

were specifically treated with antidepressant medication. In a

study of the use of health services by 2.3 million people

covered by Michigan Blue Cross and Blue Shield, Liptzin and

associates have also shown that although mental disorder is

not the only reason for high medical utilization, there were

approximately twice as many patients with high medical care

usage rates among patients with a mental disorder .

27 Me-

chanic and colleagues also found in two separate studies of a

primary care prepaid group practice and a student health

service that psychological distress was the single most impor-

tant predictor of seeking help .

28 29 In fact, in the primary care
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population, psychological stress was as statistically signifi-

cant as chronic physical illness in predicting health care utili-

zation .

28

The above data are important because specific psycholog-

ical and psychopharmacologic treatments for depression exist

that substantially decrease patient morbidity. Also, many pa-

tients with depression resort to unhealthy coping mechanisms

(alcohol abuse, lack of exercise, poor compliance with medi-

cations) that may maladaptively affect physical health .

30

Patients with depression were found to have significantly

more complaints of depression, nonspecific or vague com-

plaints—fatigue, weakness, tinnitus, palpitations, dizziness,

weight problems—and more psychophysiologic com-
plaints— irritable bowel syndrome, peptic ulcer disease, tem-

poromandibular joint problem, eczema, premenstrual

syndrome—than controls in the year after the diagnosis of

depression. Also during this time period, the family physi-

cians were more likely to diagnose the patients with depres-

sion as having a psychophysiologic problem, acute

musculoskeletal pain (excluding neck and back), abdominal

pain and other psychiatric syndromes or disorders.

Results were less clear in the two-year period before the

diagnosis of depression. There were no specific differences in

patient complaints in the two-year period between depressed

and nondepressed patients. But physicians were significantly

more likely to diagnose depressed patients as depressed and

having a pain problem not categorized elsewhere—that is,

generalized pain, eye pain, ear pain, skin pain and so forth

—

than controls. It may be that the two-year period studied was

too long due to the lack of clarity about when the depression

began, whereas the one-year period after diagnosis more

closely approximated the course of depressive illness.

These results are the first prospective evidence known to

us associating depression with high primary care clinic utili-

TABLE 3.—Number of Patients With Each Chief Complaint by Depressive State in the 2 Years Before and
1 Year After Index Visit

2 Years Before Index Visit 7 Year After

Complaints

Depressive

State None Mild Moderate Severe P Value' None Mild Moderate Severe P Value'

Specific 90 29 22 5 .9 90 29 21 5 .5

Injury 13 6 3 1 .8 9 1 4 1 .3

Headache 11 3 2 0 .8 4 0 3 0 .1

Back/neck pain 16 2 4 0 .4 7 2 5 0 .1

Acute musculoskeletal pain 12 8 2 0 .1 7 5 5 1 .2

Chest pain 10 1 1 0 .4 2 2 1 0 .6

Abdominal pain 15 8 3 1 .5 7 6 3 0 .2

Pain (other) 10 1 2 1 .5 6 5 1 0 .2

Nonspecific 54 15 10 3 .6 34 11 9 5 05f

Other psychiatric 12 2 2 0 .6 8 3 3 0 .8

Depression 4 3 3 1 .3 4 2 4 2 009f

Psychophysiologic 7 1 0 0 .4 6 1 1 2 ,02f

Social problems 4 3 2 0 .5 5 2 2 0 .9

Total

'x
2 Statistic.

tStatistically significant.

258 82 56 12 189 69 62 16

TABLE A —Number of Patients With a Given Diagnosis by Depressive State in the 2 Years Before and

1 Year After Index Visit

2 Years Before Index Visit 7 Year After

Complaints

Depressive

State None Mild Moderate Severe P Value’ None Mild Moderate Severe P Value'

Specific 91 29 22 5 — 91 29 22 5 —
Injury 26 10 5 1 .8 14 5 7 2 2

Headache 7 3 1 0 .8 3 0 2 0 .3

Back/neck pain 8 1 1 0 .6 3 0 1 1 .15

Acute musculoskeletal pain 2 0 1 0 .7 0 1 0 1 ,001f

Chest pain 2 2 1 0 .6 2 0 0 0 .7

Abdominal pain 5 4 3 0 .3 3 0 3 1 ,04f

Pain (other) 0 1 2 0 05f 1 2 0 0 .2

Nonspecific 18 5 5 1 1.0 10 5 2 1 .7

Other psychiatric 15 4 6 0 .4 7 3 2 3 ,003f

Depression 4 4 5 3 .OOlf 6 4 4 2 .06

Psychophysiologic 8 4 3 1 .7 9 2 1 3 .002f

Social problems 5 3 1 0 .7 4 1 0 0 .7

Total

•

x
2 Statistic.

tStatistically significant.

191 70 56 11 153 52 44 19

MAY 1 986 144 5 567
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zation rates, more physician evaluations and patterns of spe-

cific complaints and diagnoses. One surprising difference

from retrospective studies is that complaints such as headache

and backache that are associated with depression in the pri-

mary care literature were not more common in the depressed

subgroup. Pain is the most frequent complaint patients

present with to their physicians and represents 80% of all

chief complaints in one study.
31 Thus, both patients with and

without mental illness will likely have a chief complaint of

pain. More significant associations between pain and depres-

sion may have been found if we had differentiated more

clearly between acute and chronic pain. For instance, Lloyd

and colleagues could not predict by psychological testing

which patients with acute low back pain would still be symp-

tomatic at 90 days.
32

In all, however, 35% of the patients who
still had back pain at 90 days were diagnosed as having signif-

icant psychiatric morbidity, most commonly depression.

Despite the increased utilization of the primary care clinic

by the depressed patients, there was still a low rate of accurate

diagnosis by physicians of their affective illness. The results

of this study confirm the tendency of primary care patients

with depression to present their distress in a somatic idiom.

The recent results of the National Ambulatory Care Survey

(in which primary care physicians provided a wide range of

information on approximately 90,000 office visits) also

showed that nearly three of four patients (72 % ) whose visit to

a general medical physician results in a psychiatric diagnosis

have some sort of physical symptom as their chief com-
plaint.

33 Given the fact that primary care visits with physi-

cians average only 12 to 15 minutes and that study physicians

ordered more medical tests and evaluations for the depressed

patients compared with controls, patients were likely worked

up and treated symptomatically.

The study findings suggest that physicians should consider

the diagnosis of depression in patients with a pattern of in-

creased clinic utilization (office visits and telephone calls)

who present with nonspecific and psychophysiologic symp-

toms and receive a diagnosis such as abdominal pain, acute

musculoskeletal pain, a psychophysiologic disorder or an-

other psychiatric illness. The National Ambulatory Care

Survey also confirmed that patients with psychiatric diag-

noses initially presented with nonspecific symptoms (24%
had chest pain, headaches, dizziness or exhaustion) and ab-

dominal stomach pain or cramps (7.5%) or neck, back or leg

problems (5. 8%). 33 Clearly the patient self-rating depression

scales are sensitive indicators of depression and the wide-

spread use of these scales in primary care would increase the

accuracy of the diagnosis of depression. These scales can be

easily purchased, are inexpensive, can be administered and

scored by primary care nurses and take less than five minutes

of patient time.
1

2
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High-Altitude Pulmonary Edema in Vail, Colorado,

1 975-1 982
ARIS M. SOPHOCLES, Jr, MD, Denver

Between 1975 and 1982 a total of 47 cases of high-altitude pulmonary edema occurred in Vail,

Colorado, elevation 2, 500 m (8, 200 ft). All occurred in visitors from lower altitudes. The mean age of

the patients was 35.6 years, and 93% were men. Most patients had tachycardia, tachypnea and
fever. The mean time of onset of cough and shortness of breath was 2.5 days after arrival. The

average total ascent of the patients was 2,330 m (7,644 ft) in less than one day from a mean
residential elevation of 170 m (556 ft). Also, 91% of the cases occurred between December and
April, when the average daily temperature was -4.3°C (24.3° F) and the ambient barometric

pressure was 22.37 in of mercury.

(Sophocles AM Jr: High-altitude pulmonary edema in Vail, Colorado, 1975-1982. West J Med
1986 May; 144:569-573)

i

I
n a previous study of high-altitude pulmonary edema
(HAPE) among visitors to Summit County, Colorado, it

was suggested that there are two epidemiologically distinct

varieties of the disease.
1 Type I (nonresident-ascent) HAPE

was seen to affect residents of altitudes below 2.438 m (8,000

ft) who ascend to higher altitudes for periods of two days or

longer. The patients in whom this disorder develops are men
with a mean age in the mid-30s.

In contrast, type II (resident-reascent) HAPE affects resi-

dents of high altitudes after they return from descents to eleva-

tions below 2,438 m. This variety of HAPE appears to be a

i -disorder primarily of childhood and adolescence, with a mean

age of 9 to 1 2 years, and affects males and females equally.

In this study I analyze all cases of HAPE that were seen in

Vail, polorado (base elevation 2,500 m [8,200 ft]), between

1975 and 1982. The objectives of this report are threefold: to

describe the clinical and epidemiologic characteristics of the

disorder found at this elevation, to look closely at unusual

cases for clues to the causes of the disorder and to examine the

hypothesis that there are two distinct epidemiologic varieties

of HAPE.

Methods

HAPE Patients

The hospital or outpatient records of all patients with

HAPE who were examined radiographically at the Vail Hos-

pital (46 patients representing 47 cases of HAPE) between

1975 and 1982 were collected. They were analyzed with

respect to the patient’s age, sex, vital signs and laboratory

results, altitude of residence, time until onset of symptoms,

disposition and outcome.

The diagnosis of high-altitude pulmonary edema was

based on a medical history of cough developing within 72

hours (with only one exception) of arrival at altitude and a

physical examination with findings of rales and cough with

deep inspiration. In all cases the diagnosis was confirmed

radiologically on finding the characteristic fluffy, usually

asymmetric infiltrate with a normal cardiac silhouette on pos-

teroanterior and lateral chest films (Figure 1). Outcome was

assessed both clinically and radiologically by the attending

physicians.

Patients seen in outpatient facilities who were diagnosed

as having possible HAPE were sent to the hospital’s radiology

department, which has the town’s only radiologic equipment.

There Gerald Dooher, MD, maintains an index of HAPE
cases to facilitate studies such as this one.

Once the diagnosis was confirmed, the patient was either

admitted to the Vail Hospital (38 of 46 patients), treated on an

outpatient basis in Vail or sent to Denver.

Controls

The medical records of 100 patients from out of state were

selected randomly from Vail Mountain Medical Center’s out-

patient clinic records. These patients did not have HAPE but

did have other medical problems requiring attention at the

Vail physicians' office. Charts for persons from out of state

were selected because these patients matched certain charac-

teristics of the HAPE patient population: they invariably re-

From the Department of Family Medicine. University of Colorado School of Medicine, Denver, and Breckenridge Medical Center. Breckenridge, Colorado.

Reprint requests to Aris M. Sophocles. Jr. MD. 2331 Forest St. Denver. CO 80207.



HIGH-ALTITUDE PULMONARY EDEMA

ABBREVIATIONS USED IN TEXT

ADH = antidiuretic hormone

HAPE = high-altitude pulmonary edema

sided at altitudes below 2,438 m (8,000 ft) and spent more

than two days in Vail. These records were analyzed for pa-

tients’ ages and sex.

Statistical Analysis

Normal Z values were used for all tests of significance.

Vail and Its Hospital

In 1980 the town of Vail, a mountain resort community,

had 2,261 year-round inhabitants.
2

It lies within Eagle

County, population 13,320. Elevations in the Vail Valley

range from 2,438 to 3,962 m (8,000 to 13,000 ft). Both

visitors and residents spend most of their waking and sleeping

hours between 2,438 and 2,743 m (8,000 and 9,000 ft).

Skiers at Vail routinely ascend to 3,048 m (10,000 ft) at

Mid-Vail, and many go to the top of the mountain above

3,353 m (1 1,000 ft) for short periods before skiing down to

Mid-Vail.

The Vail Valley Medical Center serves the medical needs

of virtually all of Eagle County’s residents and visitors. Pa-

tients are seen in the hospital’s emergency room, in the Vail

Mountain Medical Family Practice Office or in other private

practices. At the time of this study, there was no pediatrician

in Vail, nor were there separate radiologic facilities in any

physician’s office.

Climatologic data consisting of daily high and low temper-

atures for the winter months from January 1980 through April

1982 were provided by the Vail Nature Center. The day each

case presented was identified, and the weather data for the

preceding 72 hours were analyzed. Frank Doll, a resident of

Avon, Colorado, provided both barometric pressures (nor-

malized to sea level) and prevailing weather conditions for

those dates. These pressures were reduced by 7.6 in of mer-

cury because the unadjusted ambient barometric pressure at

2,500 m (8,200 ft) is 22.4 in of mercury. 3

Because male visitors who lived at altitudes of 1 ,524 m
(5,000 ft) or lower and stayed in Vail longer than two days

Figure 1 .—Radiographic appearance of the chest in cases of high-

altitude pulmonary edema at 2,500 m (8,200 ft).

were seen to be at risk for the development ofHAPE at Vail’s

elevation, the prevalence of the disorder for this group was
calculated. Vail Associates, the company managing the Vail

Ski Area, calculated the total number of tickets sold for the

years 1980, 1981 and 1982 and provided demographic char-

acteristics of Vail skiers.

Results

Mean Age of HAPE Patients and Controls

A total of 46 patients were diagnosed as having 47 cases of

HAPE between January 1975 and December 1982. In one

patient the disorder first developed in 1976 and then again in

1982. This was the only recurrence among the 46 patients.

The mean age of this group was 35.6 years with a standard

deviation of 10.2years. The range of ages was 12to55 years.

The mean age of the control population was 32.9 years

with a standard deviation of 16.8 years and a range of 0.5 to

63 years. The mean ages of HAPE and control groups dif-

fered significantly atP< .05.

Sex Distribution of HAPE Patients and Controls

There were 43 male HAPE patients (93%) and 3 (7%)
female. In the control population, 45% were male and 55%
female. The male-to-female ratios of these two groups dif-

fered significantly at P < .001

.

Unusual cases. High-altitude sickness developed in only

three women in Vail between 1975 and 1982. One was a

55-year-old woman from Brooklyn, New York, who was
presumably postmenopausal. Another was a 33-year-old

woman from Brookline, Massachusetts, with a possible infer-

tility problem ever since her one pregnancy spontaneously

aborted. The third was a 30-year-old woman from Fort

Wayne, Indiana, who was being treated for hypothyroidism

and had been told by her physician that she had a possible

pituitary problem.

Vital Signs and Laboratory Data

Tachycardia, tachypnea and elevation of body tempera-

ture characterized the Vail patients who had HAPE. As seen

in Table 1 . heart rates ranged from 76 to 160 per minute (mean

111), respiratory rates from 12 to 55 per minute (mean 26)

and body temperatures taken orally from 36.9 °C to 39°C
(98.4°F to 102.4°F [mean 99.8°F]).

TABLE 1 —Vital Signs of Vail HAPE Patients

Heart rate/mln (20 patients)

Range, 76-160

Mean, 111

Blood pressure, mm Hg (24 patients)

Systolic

Range, 98-170

Mean, 140

Diastolic

Range, 70-129

Mean, 89

Respiratory rate/min (16 patients)

Range, 12-55

Mean, 26

Body temperature, °C (°F) (18 patients)

Range. 36.9-39 (98 4-102.4)

Mean, 37.7 (99.8)

HAPE = high-altitude pulmonary edema
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The laboratory findings for the Vail cases of HAPE are

summarized in Table 2. Leukocyte counts were elevated with

a left shift. Though some patients produced concentrated

urine, the mean specific gravity was 1.017. The time of col-

lection was not specified on patient charts, so even though the

results of only urinalyses dated on the day of admission were

reported above, it is possible that results do not accurately

reflect urine specific gravities before treatment. Arterial ox-

ygen concentration was notably below normal in the five se-

verely ill patients who underwent arterial blood gas testing,

but arterial carbon dioxide pressures were normal.

Onset of Symptoms

Data were available for 32 of 47 cases. The mean time of

onset of cough and shortness of breath was 2.5 days with a

standard deviation of 0.8 days. The range was one to five

days.

Unusual case. The patient, a 39-year-old male dwarf,

came to Vail from Connecticut in March 1976. A cough

productive of frothy, blood-tinged sputum developed 24

hours after he arrived at altitude. On physical examination he

had diffuse rales in both lungs, a pulse of 150 per minute, a

blood pressure of 160/92 mm of mercury, a temperature of

37°C (98.6°F) and a respiratory rate of 20 per minute. His

lips and nail beds were cyanotic. A chest x-ray film showed an

increased transverse cardiac diameter related to the patient’s

dwarfism and patchy infiltrates in both lungs. He was ad-

mitted to hospital and treated with oxygen, bed rest and given

furosemide (Lasix) by mouth and morphine sulfate intramus-

cularly. Clinical and radiologic improvement was noted in

one day. Complete improvement radiologically occurred by

day 3, and on day 4 the patient was discharged in good condi-

tion.

Treatment and Outcome

Data were available for 32 of 47 cases. All patients ad-

mitted to Vail Hospital were given oxygen by mask or nasal

canula at a rate of 4 to 8 liters per minute. Of the 32 patients,

20 were treated with oral or intravenous administration of

furosemide. Those treated with this drug had a mean hospital

stay of two days (standard deviation of 0.8 days). The 12

TABLE 2 —Laboratory Data From Vail HAPE Patients

Hematocrit, °/o (28 patients)

Range, 37-53

Mean, 45.6

Leukocyte count/^l (31 patients)

Range, 6,800-20,800

Mean, 11,496

Segmented leukocyte count, % (25 patients)

Range, 46-88

Mean, 74

Urine specific gravity (21 patients)

Range, 1.005-1.035

Mean, 1.017

Arterial oxygen pressure, torr (5 patients)

Range, 18-40

Mean, 29.4

Arterial carbon dioxide pressure, torr (5 patients)

Range, 23-36

Mean, 29.6

HAPE = high-altitude pulmonary edema

patients not given furosemide or any other diuretic had a mean

hospital stay of 1 .6 days (standard deviation of0.8days).

Unusual case. The patient, a 28-year-old man, came to

Vail from Morristown, New Jersey, in February 1976. Two
and a half years before this visit, diabetes insipidus of un-

known cause had developed, for which he was treated with

vasopressin nasal spray (Diapit). He used two or three sprays

in each nostril four or five times a day and remembered taking

more after arrival at altitude because he felt he was producing

more urine than usual . Before the onset of this disease, he had

visited high altitudes many times without having HAPE de-

velop. Since the development of diabetes insipidus, however,

he had had HAPE twice: the first time in Alta, Utah, in 1975

and the second time three days after his arrival in Vail in

1976. On physical examination at the time of his admission to

Vail Hospital, he had rales in both lungs. His chest x-ray film

showed infiltrates bilaterally, the right side worse than the

left. He was treated with oxygen and bed rest, and his vaso-

pressin spray therapy was withheld. Diuresis resulted, and

the HAPE resolved in two days at which time he was again

started on the use of vasopressin nasal spray.

Average Distance of Ascent and Altitude of Origin

Data were available for 42 of 47 cases. The mean altitude

of origin was 170 m (556 ft) above sea level, with a standard

deviation of 254 m (832 ft). The range was 0 to 1,524 m
(5,000 ft). The average total ascent was 2,330 m (7,644 ft),

with a range of 975 to 2,500 m (3,200 to 8,200 ft). Typically,

this ascent is made by airplane and automobile or bus in less

than 12 hours.
4

Unusual case. The patient, a 34-year-old male physician,

came to Vail in January 1982 from his home in the southern

Arizona mountains, elevation 1 ,524 m (5,000 ft). After flying

to Denver and then driving to Vail, he arrived at 2,500 m
(8,200 ft) six hours after departing from home. He then

played racquetball, slept and was on the slopes skiing the next

day. The patient, a nonsmoker, had not exercised during the

preceding year. His symptoms began on his third day in Vail,

after two days of vigorous skiing. During the third night, he

coughed up white, frothy sputum and became short of breath.

He was admitted to hospital and recovered uneventfully. In

1982 he returned to Vail using acetazolamide (Diamox) to

prevent HAPE and was less active after arrival. HAPE did

not recur.

Month of Onset and Climatologic Conditions

As Table 3 shows, 43 of the 47 HAPE cases (91%) oc-

curred between December and April. Only three cases oc-

curred in July or August. There were 22 cases seen during the

months for which climatologic data were available. The

TABLE 3. —Month of Occurrence of 47 Vail HAPE Cases

Month
Number
of Cases Month

Number
of Cases

January . . . 8 July 2

February . . . 11 August 1

March .... 11 September .... 0

April 5 October 1

May 0 November . . . . 0

June 0 December .... 8

HAPE = high-altitude pulmonary edema
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TABLE 4.--The Prevalence of Type 1 HAPE Among Male

Visitors to Vail

Number of Lift Number of

Prevalence

HAPE Cases/

Year Tickets Sold Males at Risk Cases 100,000

1979-1980 . . . 1,219,178 102,248 10 9.8

1980-1981 . . . 1,040,819 71,736 10 13.9

1981-1982 . . . 1,344,167 94,888 6 6.3

Totals .... . 3,604,164 268,872 26 10.0

HAPE = high-altitude pulmonary edema

average daily temperature during the 72 hours preceding the

diagnosis of HAPE was —4.3°C (24.3°F) with a standard

deviation of — 13.7°C (7.3°F). The range of average daily

temperatures was — 12.5°C (9.5°F) to 2.1°C (35.8°F).

Eleven pre-HAPE periods (72 hours) were stormy, and ten

were clear. The average daily ambient barometric pressures

during pre-HAPE periods was 22.37 in of mercury with a

standard deviation of 0.18. The range of daily barometric

pressures was 2 1 .99 to 22.76 in of mercury.

HAPE Prevalence Among Visitors to and Residents of Vail

Vail Associates marketing studies indicated that 69% to

74% of Vail and Beaver Creek ski tickets were sold to men
and 50% to 68% were sold to out-of-state “destination”

skiers who spent more than two days in Vail. Additionally,

destination skiers spent an average of seven days in Vail and

skied an average of six days while there. The typical out-of-

state male skier came to Vail with his wife and 1 .5 children.

Table 4 presents annual lift ticket sales, estimated number
of men at risk for type I HAPE developing and the estimated

prevalence of the disorder for the years 1980 through 1982.

The average prevalence for that three-year period was 10

cases per 100,000 male visitors from elevations below 2,438

m (8,000 ft). There were only two cases among the estimated

268,872 female visitors between 1979 and 1982, yielding a

prevalence of 0.74 per 100,000 females.

There were no cases of type II (resident-reascent) HAPE
among Vail residents from 1975 through 1982.

Discussion

Clinical and Epidemiologic Characteristics of Type I

HAPE at 2,500 M (8,200 Ft)

All of the Vail patients with HAPE were visitors to Vail

rather than residents. Of 46 in this study, 43 (93%) were men,

whereas Vail Associates marketing data and analysis of the

out-of-state control group indicate that the population of out-

of-state visitors consists of equal numbers of men and women.
This linding is similar to that of a previous study of visitors to

Summit County, Colorado (base elevation 2,743 to 3,048 m
[9,000 to 10,000 ft] ) , in which all the HAPE patients were

male. 1 The mean age of the Vail HAPE patients is also in the

mid-30s, as was the Summit County group’s.

The Vail patients with HAPE had tachycardia, tachypnea

and fever. The onset of symptoms occurred an average of 2.5

days after arrival (range 1 to 5 days). Both the symptoms and

time until onset were similar to those described at higher

altitudes in the Himalayas 5 6 and in the Andes. 7 '9 Of 32 cases,

12 (37%) improved on oxygen and bed rest, as did patients in

Peru at 3,750 m (12,300 ft).
9

The average total ascent of the HAPE patients was 2,330

m (7,644 ft) in less than 12 hours from an average residential

elevation of 170 m (556 ft). For HAPE to develop at 2,500 m
(8,200 ft), a rapid ascent of more than 2,330 m (7,600 ft) is

usually required. Menon, on the other hand, reported that

between 3,353 and 5,486 m ( 1 1 ,000 and 18,000 ft), a change

of as little as 305 m (1,000 ft) could precipitate pulmonary

edema. 5 Thus, at higher altitudes a shorter ascent will cause

the disorder, and, conversely, at lower altitudes a greater

change in elevation is required.

The seasonality noted among Vail HAPE cases probably

reflects, at least in part, the fact that most visitors come to Vail

during the winter months. The months of December through

April are also the coldest months of the year when winter

storms cause low temperatures and fluemating barometric

pressures. Thus, the average daily temperature of —4.3°C
(24.3°F) on days preceding HAPE occurrences supports the

idea that cold or stormy weather predisposes to the develop-

ment of the disorder.

The prevalence of type I HAPE among male visitors who
spend more than two days at 2,500 m (8,200 ft) is 10 cases per

100,000. This is consistent with the estimate of 10 to 100

cases per 100,000 visitors to Summit County, Colorado, 10

and much lower than the prevalences reported at higher alti-

tudes. Menon found the incidence ofHAPE among men flown

to 3,500 m (1 1 ,500 ft) to be 0.57% or 570 cases per 100,000

men at risk.
5 Among men flown to 4.420 m (14,500 ft), the

incidence was 15.5 % .

6 Thus, it appears that the prevalence of

type I HAPE is a function of the altitude reached, with a low

of 10 cases per 100,000 male visitors at 2,500 m (8,200 ft) to

a high of 15,500 cases per 100,000 at 4,420 m (14,500 ft).

Etioiogic Clues From Unusual Cases

HAPE developed in three women in Vail between 1975

and 1982. One was 55 years old and presumably postmeno-

pausal, one was hypothyroid and one had a possible infertility

problem. These cases suggest that premenopausal women
with physiologic levels of female hormones are somehow
protected from HAPE, at least in the low range of high alti-

tudes.

The work of Wetzel and Sylvester suggests one explana-

tion for this finding

.

1

1

• 1

2

They have shown that hypoxia causes

a greater vasoconstrictive response in male than in female

isolated sheep lungs. The difference reflects an attenuation of

the vasoconstrictive reaction in female sheep that is mediated

by estradiol. Assuming that hypoxic vasoconstriction occurs

in humans at the arteriolar or venular level, an assumption

supported by the finding by Fasules and co-workers of in-

creased lung vasoreactivity in children after recovery from

HAPE, 13
a similar mechanism could account for the apparent

protection women enjoy.

That HAPE developed in one patient after strenuous exer-

tion following a relatively short ascent of 975 m (3,200 ft)

suggests that the tendency for the disorder to develop is also a

function of activity at altitude. Singh and associates
6 con-

cluded that severe exertion predisposed men to pulmonary

edema at 3,353 to 4,420 m (11 ,000 to 14,500 ft). They sug-

gested that exertion aggravates hypoxia, which in turn causes

pulmonary vasoconstriction. Similarly, Menon 5 reported that

35 of 101 cases in which HAPE developed at 3,500 m
(11.500 ft) followed moderate to severe exertion (digging.
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handling heavy equipment or lifting). Thus, strenuous exer-

cise seems to be sufficient but not necessary to predispose to

the development ofHAPE.
That the disorder developed repeatedly in one patient after

the onset of diabetes insipidus and treatment with exogenous

vasopressin deserves attention. Failure to diurese because of

too much vasopressin is a possible explanation of this pa-

tient's recurring susceptibility to HAPE. Whether oversecre-

tion of vasopressin (antidiuretic hormone [ADH]) accounts

for the occurrence ofHAPE in other patients warrants consid-

eration. Hackett and associates have shown elevated ADH
levels in climbers with HAPE 14 and have observed that the

symptoms of acute mountain sickness are worse in patients

who fail to diurese, gain rather than lose weight and produce a

highly concentrated urine during ascent to high altitudes.
1516

The repeated occurrence of HAPE in a patient with diabetes

insipidus treated with exogenous vasopressin lends causal sig-

nificance to these observations.

The development of HAPE in a male dwarf within 24

hours of arrival should be noted even though etiologic clues

are not evident. Whether short stature or an underlying endo-

crine disorder related to inadequate levels of growth hormone

are risk factors is purely conjectural at this time.

The HAPE Model

As described in the introduction, two epidemiologically

distinct types of HAPE have been described: type I (nonresi-

dent-ascent) HAPE, which affects residents of low altitudes

when they visit high altitudes, and type II (resident-reascent)

HAPE, which affects residents of high altitudes when they

return from visits to lower altitudes. Type I affects predomi-

nantly men with a mean age in the mid-30s. Type II affects

males and females equally. The mean age of this group is 9 to

12 years.

All HAPE cases at 2,500 m (8,200 ft) were type I, and

type II HAPE was not found at this altitude. In addition, 93 %
of the Vail patients with HAPE were men, compared with

only 45 % of the control group. Because the disease developed

in only three women in seven years, men appear to have at

least a 1 3-fold greater risk for the disorder developing at these

elevations. In contrast, predominantly type II HAPE groups

' studied in Leadville, Colorado, 17 and Peru 7 "9 showed that

male and female subjects were at approximately equal risk of

having the disorder. Finally, the mean age of the Vail HAPE

patients was 35.6 years, whereas the type II patients observed

in Leadville, Colorado, and Peru had mean ages of 9 to 16

years. Thus, types I and II appear to be epidemiologically

distinct in that they have differing threshold altitudes, affect

males and females differently and affect different age groups.

In conclusion, the findings of the present study suggest

that the tendency for type I HAPE to develop is a function of

the rate and the distance of ascent, the altitude attained and the

visitor’s activity level after arrival. Men appear to be at much

greater risk than healthy premenopausal women, perhaps be-

cause the latter group is protected from the disorder by a

mechanism related to the presence of physiologic quantities

of one or more female hormones. An etiologic role for the

inappropriate secretion of antidiuretic hormone caused by

hypoxia is possible. It is hoped that further definition of the

epidemiologic model of HAPE will advance our under-

standing of this intriguing disorder.
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Low Back Pain Exacerbated

by Psychosocial Factors

V. JANE DEREBERY, MD, Merced
,
California, and WILLIAM H. TULLIS, MD, Castle Air Force Base, California

Patients with low back pain can pose a considerable challenge when there is evidence of a

nonorganic or functional overlay. These patients can become frustrating examples of chronicity if

proper guidelines in diagnosis and management are not followed. An exploration into the psychoso-

cial factors affecting a patient is essential. Several simple questions and tests can facilitate this

process. Significant organic lesions should be ruled out with a minimum of appropriate diagnostic

procedures. A supportive and conservative treatment regimen with the goal of returning patients to

full functioning as soon as possible is recommended. Patients should be encouraged to take an

active role in theirown treatment.

(Derebery VJ, Tullis WH: Low back pain exacerbated by psychosocial factors. West J Med 1986

May; 144:574-579)

So little in his purse, so much upon his back.

JOSEPH HALL, circa 1600
Portrait ofa Poor Gallant

F or literally hundreds of years, the back has been a symbol

of strength and a focus of stress. This is illustrated by

statements such as “Get off my back” and “He's got a

monkey on his back.”

A patient complaining of low back pain can pose a consid-

erable challenge for the treating physician when there is evi-

dence of a nonorganic or functional overlay. Despite the

frequent significance of psychological components, many
physicians are uncomfortable dealing with these factors, par-

ticularly in cases of compensable low back injury.

That psychosocial factors play an important role in low

back pain is now well documented and generally accepted. 1 A
patient’s ability to recover may be determined by such things

as motivation, ambitions, social support, attitude at work and

family dynamics. 2 '4 Reactions to low back pain are more

likely to be a function of psychological and social factors than

of actual physical impairment. 5

Psychoneuroses are common disorders in medicine. Some
large clinics report that from 50% to 70% of all patients'

chronic symptoms are of psychogenic origin.
6 The back is

particularly susceptible as a "target organ" because of the

vagueness of diagnosis and treatment. A contributing factor to

this problem is the lack of widespread dissemination of up-

dated medical diagnostic and treatment recommendations for

low back pain among treating physicians and because the

back is a frequent target area of tension and stress.
7

Often patients with the greatest physical impairment do

not show evidence of the chronic pain syndrome; indeed,

patients without demonstrable organic disease have reported

greater intensity of pain than those with proven physical defi-

cits.
8
In addition, psychological tests are more effective than

physical examinations in predicting whether and when a pa-

tient will return to work following a back injury.
9 Waddell

and co-workers point out that all reviews of failed spinal

operations emphasize the role of psychological factors and

the importance of patient selection.
10 11 Psychological factors

are known to significantly determine how patients respond to

treatment when modalities such as physiotherapy, back reha-

bilitation, chemonucleolysis and surgical procedures are

used.
712 " 19

In patients with the syndrome of low back pain, the

greatest obstacle to treatment is the inability of many doctors

to perceive the difference between physical and psychological

factors and to treat them accordingly. 20
Yet, numerous investi-

gators have noted that psychiatrists are frequently only mini-

mally helpful and only if the psychiatrist has had specific

training or extensive experience with such patients,
10 20-23

Upon recognizing that a patient with low back pain shows

a functional overlay, many physicians respond by labeling the

patient and essentially withdrawing from treatment (by re-

ferral, disinterest, dislike, improper management and so

forth). Often, once a physician has labeled the problem as

From the Department of Occupational Medicine. Merced Community Medical Center, Merced, California, and the Mental Health Clinic, US Air Force Hospital, Castle Air

Force Base. California.
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ABBREVIATIONS USED IN TEXT

CT = computed tomography

MMPI = Minnesota Multiphasic Personality Inventory

predominantly functional (or even worse, as malingering) that

physician views it as an emotional or mental issue and adopts

a defeatist attitude. He or she can also use the psychological

component as an explanation and even an excuse as to why the

patient is not responding to medical care.

Physicians who become discouraged about overcoming

reinforcers of illness accept primary and secondary gain as

rendering the patient essentially unbeatable and thus avoid

dealing with the more treatable issues .

24

In actuality, many of these patients, particularly if their

functional overlay is recognized early in the course of the

injury, respond readily to the appropriate type of manage-

ment, and physicians can derive a great deal of satisfaction

out of working with them. In this article we discuss the diag-

nosis and management of patients with low back pain exacer-

bated by psychological factors.

Patient Workup

Diagnosis

The accurate evaluation of a case of low back pain does

not need to be a complicated and prolonged process. By

asking some key questions in the history and by doing some

simple diagnostic tests, a physician can assess the signifi-

cance of psychological factors in a patient's problem

.

A physician's discovery that a patient has some functional

findings leads to the awareness that in some way this patient is

in emotional distress. In the vast majority of cases, this

finding does not mean that the patient is malingering, al-

though conscious and unconscious secondary gains can cer-

tainly contribute to symptoms. For example, studies have

indicated that there is a positive relationship between

workers' compensation benefits available and the frequency

of claims filed, injuries and the amount of time lost due to

injuries .

25 '28

Nonorganic findings following a low back injury may
occur with or without the presence of concurrent objective

findings.

Frequently a patient will show “magnification” of symp-

toms: although the objective findings are not impressive, sub-

jectively the patient magnifies the illness .

10 Even with

concurrent objective physical findings, in the presence of non-

organic findings, the primary problem is most likely emo-

tional.

Most patients presenting with nonorganic symptoms or

signs do not show pronounced psychiatric illness
,

10 - 29 but

rather can be said to be reacting to life’s stresses in a maladap-

tive way. Patients with chronic low back pain are more likely

to have evidence of anxiety, depression and even hyperten-

sion .

30
Hysterical and hypochondriacal traits are also com-

mon .

30'34

Another characteristic to look for is a pain-oriented per-

sonality, in which a person is noted to overreact to any nox-

ious agent or pain-producing stimulus. This behavior is

apparently reinforced in childhood through the subtle rewards

of increased care and attention .

20 Men in whom psychoso-

matic illnesses such as low back pain develop have been found

both as children and adults to have more physical illness of all

kinds. They are less likely to indulge in vacations and athletics

and more likely to use tranquilizers and excessive alcohol.

Men with psychosomatic illness have a greater variety of

somatic symptoms under stress .

29

History of Present Illness

There are several indicators that have been associated with

an increased incidence of injury with significant psychogenic

components .

35 The following are helpful questions to deter-

mine psychosocial contributions:

• Is this injury compensable? Studies have indicated that

receiving compensation for an injury or illness enables a pa-

tient to use the injury as a solution for an emotional conflict.

Chronicity in compensable injury cases should be considered

psychogenic unless the failure to recover can be clearly ex-

plained as the normal response to a physiologic insult .

5 6 21 22

• How did the accident happen? Was the patient the cause

of the accident, rather than the victim? Those who cause an

accident are more likely to have a significant psychogenic

component contributing to the failure to recover rapidly .

21 - 22

• Is the patient having nightmares about the accident?

This could indicate the presence of a traumatic neurosis .

6 - 36

• Is litigation pending? This also has a high correlation

with psychogenic causation for a failure to recover promptly

from an injury .

37

• Are there symptoms of depression such as inability to

sleep, trouble concentrating or weight change? A depressed

patient is more likely to suffer an injury and is very prone to

delayed recovery from an injury .

21 - 22 - 38'43

Waddell and associates have identified seven questions

that can be valuable in eliciting nonorganic contributions to

low back pain. They found that certain symptoms may appear

to be particularly inappropriate and to be related more to

psychological factors. These symptoms are generally vague

and poorly localized, and they lack the normal relationships

to time, physical activity and anatomy .

1011

Medical History

In obtaining the medical history, the physician should

include questions regarding illnesses that may have been ei-

ther psychogenic or affected by psychological factors. Has

the patient had a psychosomatic illness such as ulcer disease,

colitis or asthma? 29
Is there evidence of hypochondriasis in

the history? A long list of physicians, medications, treatments

or operations and an apparently consuming obsession with

physical problems are key clues. Did the number of medical

visits increase before the injury, indicating increased emo-

tional stress and need for medical treatment?21 - 22

Social History

Has the patient experienced a divorce, a death in the

family, the loss of a job or other crises recently?
9 - 36 - 39

Is a

history of alcoholism or drug abuse elicited or implied? 9 - 40

Did the patient have a high absentee rate before the inju-

ry ? 21 - 22

Family Medical History

A family history of disability, particularly for low back

problems is not unusual .

41

Learning something of the family dynamics can also be

3
9
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extremely helpful. Refractory pain may be reinforced by an-

other family member who derives satisfaction from the role of

caretaker. This role of the enabler, while superficially ap-

pearing helpful, is in many cases extreme and contributes to

the maintenance of chronic ailments .

42
In this type of relation-

ship, the patient is not the only person who is afflicted with

emotional problems: although not readily apparent, the care-

taker is frequently as depressed as the patient.

Physical Examination

Gordon Waddell, a Scottish researcher, deserves much
credit for the work he has done on nonorganic physical signs.

He describes simple methods of assessing nonorganic signs

that have been standardized and that correlate with other psy-

chological data. These tests can be done in a matter of minutes

during a routine examination of the back and can help identify

those who require more detailed psychological assessment .

44

We have found the following mnemonic useful in remem-

bering these tests: “DR STOP.”

D = Distraction test. Straight-leg raising may be either

diminished or the test negative when the patient is distracted,

such as testing when the patient is sitting.

R = Regional. Regional strength test: When testing

muscle strength, there is evidence of cogwheeling or giving

way. Regional sensory test: Diminished sensation fits a

stocking rather than a dermatomal pattern.

S = Simulation test. Axial loading: When the examiner

presses his or her palms on the standing patient’s head, the

patient complains of low back pain. Simulated rotation: Back

pain is reported in the standing patient when shoulder and

pelvis are passively rotated in the same plane by the examiner.

T= Tenderness. Superficial: The skin is tender to a light

pinch over a larger than dermatomal area in the lower back.

Nonanatomic: Deep tenderness is reported that involves sev-

eral unrelated structures or areas.

O = Overreaction. Excessive dramatization of the usual

expression of pain, like grimacing or moaning, is present.

P = Physician reaction. The physician may begin to feel

frustrated or angry with the patient .

21 22

Pain Drawing

Another helpful test that might be done cheaply and rap-

idly in the office is the pain drawing, devised by Ransford,

Cairns and Mooney .

31 The drawing, which can be done by the

patient in just a few minutes, can give the physician a rapid

idea of whether or not there might be a significant level of

hysteria or hypochondriasis. The authors’ article shows how
to score the drawing. Taylor and colleagues have found that a

rating of three or higher indicates a decreased likelihood that

the patient will respond to the usual treatment regimens .

5

Diagnostic Tests

As it cannot be assumed that the presence of functional

components completely invalidates a physical basis to the

patient’s complaints, the physician’s workup should rule out

any concurrent physical problem that could also be treated.

Restraint should be exercised, however, in ordering diag-

nostic procedures. A multitude of unwarranted tests and con-

sultations is not only costly but reinforces for the patient that

something is seriously wrong physically. This phenomenon is

exaggerated with invasive procedures such as myelograms,

which may also result in a sudden worsening of the patient’s

condition. Physicians apparently tend to order an increased

number of diagnostic tests and radiographic studies when
insurance such as workers' compensation is available .

45

On the other hand, more benign tests such as joint disease

panels or radiographs, carried out in the initial stages of the

evaluation, can have some therapeutic as well as diagnostic

value, reducing short-term disability and increasing satisfac-

tion with care .

46

In a patient with psychosocial exacerbations, it is particu-

larly essential that any abnormalities of radiographs found

match the clinical findings .

47 - 48 Neither the symptoms nor the

findings of a physical examination are reliable indicators of

nerve root irritation, and leg pain and paresthesias can occur

because of irritation of many structures such as muscles and

ligaments .

47 '49
False-positive myelograms are common, and

asymptomatic persons can have significant lumbar disc herni-

ation on myelograms and computed tomographic (CT)

scans ,

50 indicating that disc herniation and stenosis are

common lesions, whereas pain symptoms and signs of neuro-

logic deficits are much less common .

51

When one wishes to rule out neuropathies, tests of neural

function, such as electromyelograms, are extremely helpful

for correlating with any structural abnormality noted on radi-

ography, myelogram or CT scan, before assuming that the

pathologic entity is the lesion causing the patient’s symp-

toms .

49

Psychometric Testing

Asking a patient to take a Minnesota Multiphasic Person-

ality Inventory (MMPI) test can provoke hostility and con-

cern by the patient that the physician doubts that there is

anything wrong with the patient physically. A decision to

order psychological testing should be tactfully explained to

the patient.

If a patient does not respond to treatment, the MMPI can

be extremely helpful, particularly if the physician is unsure

about the diagnosis. Testing can be helpful for predicting

response to typical treatment of low back pain and, in fact, has

been shown to predict response with greater accuracy than

findings based on diagnostic procedures alone .

5 MMPI scores

that are high on hysteria and hypochondriasis scales have

been associated with a poor response to treatment.
13 - 33 -

34 - 52 '54

with an elevated hypochondriasis scale providing the best

single predictor for a poor treatment outcome .

5

It is essential that an MMPI be done if consideration is

being given for surgical treatment, as it does have excellent

predictive value when combined with the history and the find-

ings of a physical examination.

Treatment

In the treatment of this complex medical problem, we
must remember that functional findings on the history or ex-

amination indicate that the patient is in emotional distress of

some sort, and that at least at some level the pain is being

expressed somatically. In many cases, attempts by a physi-

cian to relieve pain may be sabotaged by the patient, as the

symptoms are serving a purpose and are necessary to relieve

pain of another nature. The treatment goal should be to pro-

vide nurturing and support and to encourage an adaptive and

responsible life-style. Physicians should avoid colluding with

patients who use their symptoms in a manipulative and ex-

ploitative manner.
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Supportive Therapy

The physician should see the patient regularly, primarily

to listen and to empathize. Trying to reassure the patient that

his problems are really not bad at all will not be helpful, and

may lead to a redoubling of efforts to convince the physician

that the patient has a serious problem. Of help are sympa-

thetic comments such as “Considering how awful the pain

must be, you are holding up admirably.”

Goal Setting

Set definite goals: tell the patient what you expect the

course of treatment to be, including exactly how long the

patient should expect to be restricted at work or, if he is off

work, when you intend to release him to work. Return him to

work as soon as possible and, should he resist, explain that the

patient needs to work to get better.
55 Stick to your plan. If the

patient expresses concern about returning to work and at-

tempts to talk you out of releasing him, instead express your

concern by insisting on seeing him a few days after he starts

back to work so that you might check on him. Continue to

emphasize to the patient that despite his painful condition the

treatment for his type of back problem is to function as fully as

possible.

Physicians should remember that most back strains re-

solve spontaneously with or without treatment and that there

is no evidence that physiotherapy or manipulation make any

difference in the course when the problem is organic.
54 Physi-

cians should treat objective findings appropriately.

Level of Activity

Unless there is hard objective evidence indicating a need

for bed rest, keeping the patient active is particularly impor-

tant. Unfortunately, prolonged bed rest and inactivity are far

too often prescribed inappropriately and in excess in patients

with low back pain.
7 - 55

Studies have shown the deleterious effects of inactivity

after an injury to the musculoskeletal structures such as ten-

dons, ligaments, cartilage and muscles. 55"59
Spinal move-

ment—that is, regular exercise performed over a prolonged

period—improves the nutrition of spinal structures.
60 Early

activation can improve healing of back structures and enable

patients to tolerate more pain.
61 - 62 Physically fit persons have

fewer attacks of low back pain and significantly shorter pain

periods. 63"66

Bed rest is indicated for short periods after significant

injuries to the back and certainly when there is significant

nerve root irritation such as with a herniated nucleus pul-

posus. When there is evidence of nerve root irritation, general

agreement seems to advocate one to two weeks of bed

rest,
67" 71

as a significant drop in intradiscal pressure has been

shown with supination.
72 - 73 In patients with acute back injury

without pronounced objective findings, restricted activity is

probably most appropriate and certainly bed rest for no more

than a few days. 55
In cases where there are minimal or no

objective findings, or evidence of tension myalgia, restricting

patients’ activity is not indicated; instead, they should be

advised that activity will hasten healing.

In addition, a patient with psychogenic components would

do very well to gradually initiate an aerobic fitness program

(just as would a patient who has recovered from an acute

attack of sciatica), such as biking, running, swimming or

brisk walking. Aerobic exercises increase the body’s produc-

tion of /3-endorphins, which are thought to play an important

role in diminishing pain perception. 67 - 74 ' 76 Regular aerobic

exercise is certainly a more adaptive way to handle life

stresses than somatization. In addition, aerobic exercise can

stimulate circulation and healing. Standing and walking have

been shown to increase the mechanical load very little, even

less than sitting. Gradually taking up jogging, biking, swim-

ming and so forth can be very helpful.
55 - 73 - 77 - 78

If available in the community, a short-term (one to four

hours) back school can be beneficial for these patients. Such

programs can help dispel myths patients might have about

low back pain and, in addition, can help to give them the

attitude that they are responsible for their own back and re-

covery. Back schools have been more efficacious in patients

with acute and subacute low back pain and not very helpful

once chronicity has been established. For patients with acute

and subacute back pain, attendance at a back school has short-

ened periods of absenteeism from work. 79

If no back school is available in the community, then

physiotherapy can be used to educate patients and to en-

courage mobility. Therapists should avoid passive forms of

treatment such as hot packs and ultrasound and instead con-

centrate on prescribing a home program to improve flexibility

and strength and to increase cardiovascular fitness. Learning

relaxation techniques can also be very beneficial for patients.

Ergotherapy

A patient with nonorganic findings should be kept at work

if at all possible.
55 - 80 Numerous investigations indicate that

physicians frequently allow patients with low back pain but

few objective findings to remain off work. 81 "84
It is wise for

physicians to remember that disability is a learned behavior.

In one study, patients awarded disability pensions for sciatica

that had not responded to treatment were found, when they

were followed up ten years later, to be doing the same type of

strenuous activities they had previously. Despite this, they

still described themselves as disabled!
85

Patients with chronic low back pain who return to work
have reported considerably less pain than patients who stay at

home. In fact, the main goal of treating work-related chronic

low back pain is to return the patient to work, not to take away

the pain.
20

Keeping a patient at work removes one very important

secondary gain. It also provides self-esteem, social contact

and forced activity.
83 - 86 Other obvious benefits of working are

that it prevents the physiologic weakening associated with

inactivity. From a psychological perspective, patients who
remain at work perceive their injury as just temporary, rather

than disabling. 87 "89

Medications

When nonorganic signs or symptoms are present, the use

of narcotics is generally contraindicated. Besides being hab-

it-forming, narcotics can decrease pain tolerance, cloud

thinking and exacerbate and even cause depression. These

symptoms, when occurring, may be ascribed by a patient to

be a consequence of the injury, rather than due to a drug. 23

In a patient with concurrent symptoms of depression, such

as trouble concentrating, insomnia, weight change and tear-

fulness, antidepressants such as imipramine hydrochloride

can be very helpful.
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Surgical Treatment

Surgical treatment for a patient with a low back problem

exacerbated by psychosocial factors generally has a predict-

ably unfavorable outcome. More than 200,000 Americans

undergo an operation each year to relieve back pain, although

such treatment has a limited role and limited success in the

overall picture of low back pain. Low back pain is primarily a

medical condition, with leg pain being more commonly a

surgical disorder. Finneson pointed out in a survey of surgical

patients that 80% should not, in his opinion, have undergone

surgical treatment for their low back pain. 90 91 When the cor-

rect diagnosis is herniated disc, good results occur in about

67%. 92

When considering surgical intervention in a patient with

definite nonorganic findings but with evidence of a herniated

disc, it would be wise to remember that sciatica is a self-lim-

ited condition that resolves satisfactorily in most cases

whether or not a surgical procedure is carried out.
67

One large study emphasizes the money and disability

saved by avoiding an operation in a group of employees with

the diagnosis of work-compensable herniated lumbar disc.

All who avoided surgical treatment relumed to work, al-

though half had some permanent restrictions. The average

surgical procedure costs more than $40,000, and half of the

patients operated on never returned to work. 7

In summary, unless there is a clear-cut medical indication

for surgical intervention such as pronounced motor weakness

or the cauda equina syndrome, it is not wise to recommend

surgical intervention to these patients.

Conclusion

Low back pain is commonly exacerbated by psychosocial

factors. A physician can easily explore and elucidate these

factors, and the knowledge thus gained can be applied to the

treatment of these patients in very practical and useful ways.

With the goal of a return to full functioning rather than total

relief of pain, treatment of this problem can be successful and

rewarding.
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Medical Progress

Response of Paraneoplastic Syndromes to

Antineoplastic Therapy
MAURIE MARKMAN, MD, New York

The development of a clinically apparent paraneoplastic syndrome in a patient with malignant

disease is cause for considerable concern as the symptoms can be as serious and difficult to deal

with as those produced by the cancer itself. While the information in the medical literature con-

cerning the response ofparaneoplastic processes to specific antineoplastic therapy is limited, case

reports and small series would suggest that a number of syndromes are alleviated with successful

treatment of the underlying neoplasm. As treatment programs for advanced malignant disease

improve, a larger percentage of patients suffering from the effects ofparaneoplastic processes will

benefit from therapy directed at their cancer.

(Markman M: Response of paraneoplastic syndromes to antineoplastic therapy. West J Med 1 986

May; 144:580-585)

Paraneoplastic syndromes have fascinated basic scientists

and greatly frustrated clinicians caring for patients with

suspected or documented neoplastic disease. It has been esti-

mated that a paraneoplastic process will develop in as many as

15% of patients with cancer during the course of their illness.
1

For persons with lung cancer this incidence may be consider-

ably higher.
2 Numerous articles have detailed the progress in

unraveling the pathogenesis of certain syndromes, but most of

these syndromes remain poorly understood.
3-9 The literature

in this area has focused on the interesting and important bio-

logic questions raised and, to a somewhat lesser extent, on

therapy directed at the symptoms associated with the various

syndromes. Little has been written about the response of the

paraneoplastic processes to specific antineoplastic therapy

(surgical treatment, radiotherapy, chemotherapy, hormonal

therapy) except to state that, in general, symptoms often,

occasionally or rarely resolve following a response of the

tumor to treatment.

As most paraneoplastic syndromes are poorly defined and

it is often difficult to prove that a symptom is not the direct

result of metastatic disease, prospective trials in this area are

difficult, if not impossible, to do. Thus, most reports of re-

sponses of paraneoplastic processes to antineoplastic treat-

ment are of single cases or small series, and failure of

treatment to produce symptomatic benefit will usually not be

reported at all.

In this review 1 highlight areas where treatment directed

toward the cancer has resulted not only in an antitumor re-

sponse but also alleviation of what is considered to be an

associated paraneoplastic syndrome. Unfortunately, due to

the limitations discussed above, it is not possible to provide an

estimate of the percentage of cases of a particular syndrome

that will respond to therapy or to make recommendations as to

the optimal antineoplastic therapy for a specific paraneo-

plastic process. While I will only discuss results of antineo-

plastic therapy on clinically relevant paraneoplastic

syndromes, it should be recognized that most patients who
have detectable tumor products (hormones, tumor antigens) in

their blood are not symptomatic from them, and their pres-

ence has been successfully used to evaluate the response of the

malignant process to therapy.
101

1

Neurologic Paraneoplastic Syndromes

The development of neurologic dysfunction in a patient

with known or suspected cancer causes considerable concern.

The differential diagnosis includes metastatic disease, toxic-

metabolic abnormalities, infection, vascular events, compli-

cations of therapy and a paraneoplastic process. The patho-

genesis of most neurologic paraneoplastic syndromes is

poorly defined and their names are often simply descriptions

of the major region of the nervous system clinically involved.

In at least one situation, however, a viral cause for a neuro-

logic paraneoplastic process (progressive multifocal leukoen-

cephalopathy) has been defined.
12 Also, antitumor therapy

has been implicated in the development of one serious neuro-

logic paraneoplastic syndrome, that of primary central ve-

nous thrombosis. Of 18 patients with cancer in whom this

syndrome was reported to have developed, 13 were receiving

antineoplastic therapy. 13

Treatable causes of nervous system dysfunction must al-
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ABBREVIATIONS USED IN TEXT

ACTH = adrenocorticotropic hormone, adrenocorticotropin

DIC = disseminated intravascular coagulation

SIADH = syndrome of inappropriate [secretion of]

antidiuretic hormone

ways be searched for before concluding that a patient is suf-

fering from the effects of a paraneoplastic process. In

addition, there are situations wherein the tumor will appear to

respond to treatment with no apparent improvement in neuro-

logic function. Whether this is due to the establishment of an

irreversible anatomic defect in nervous tissue or implies a

dissociation between the presence of tumor and the pathogen-

esis of the paraneoplastic process is unknown. 14 Similarly,

there are well-described cases in which improvement in neu-

rologic function occurred before any specific antineoplastic

therapy was instituted, emphasizing the difficulty in deter-

mining a cause-and-effect relationship between the cancer

and the various neurologic paraneoplastic processes.
15 A final

confounding variable in evaluating a response of a paraneo-

plastic syndrome to anticancer therapy is the fact that subclin-

ical metastatic disease involving the nervous system may be

the actual cause of the clinical symptoms and might respond

to specific antineoplastic therapy. 16

Early reports of neurologic paraneoplastic syndromes

noted occasional responses to antitumor therapy but, in gen-

eral, patients with either central or peripheral nervous system

dysfunction believed to be paraneoplastic in origin did very

poorly and this did not improve with response of the tu-

mor. 17 ' 21 More recently, however, cases have been reported

that suggest that patients with several types of presumed para-

neoplastic neurologic syndromes can show significantly im-

proved nervous system function following specific antineo-

plastic therapy. Paone and co-workers described the case of a

patient with cortical cerebellar degeneration with pronounced

lower extremity ataxia who had remarkable improvement fol-

lowing surgical resection of a small cell lung carcinoma. 22

Similarly, two patients presenting with clinical features of a

limbic encephalopathy—dementia, seizure disorder—were

found to have small cell carcinomas and there was major

improvement in their neurologic function following radio-

therapy and systemic chemotherapy. 16 23

The symptoms of the myasthenic syndrome (Eaton-Lam-

bert syndrome), characterized by proximal muscle weakness,

fatigue and decreased deep tendon reflexes, have been re-

ported to respond favorably to antineoplastic therapy (radio-

therapy, chemotherapy) in patients with small cell carcinoma

in whom this paraneoplastic process develops. 14 24 '26 Unfor-

tunately, as previously mentioned, improved neurologic func-

tion does not always closely follow the antitumor responses.
14

Remissions of both the Eaton-Lambert syndrome and myas-

thenia gravis have also been observed following successful

therapy for other tumors. 27

Two unusual paraneoplastic processes have been de-

scribed in patients with Hodgkin's disease: Profound memory
loss and hallucinations developed in a young woman and she

was eventually found to have Hodgkin's disease. Following

chemotherapy and radiotherapy she had a remission of her

tumor and her mental state returned to normal. 28
In a second

patient, confusion, decreased memory and headaches devel-

oped and the patient was found to have mixed-cellularity

Hodgkin's disease. On open brain biopsy, a diagnosis of

granulomatous angiitis was made. Combination chemo-

therapy and radiotherapy (not including the brain) resulted in

a return of the patient's neurologic state to normal. 29

Peripheral nerves and muscles can also be involved as part

of a paraneoplastic process. Again, responses of the neurop-

athy to antineoplastic therapy are uncommon but have been

described following surgical resection of the primary tu-

mor. 27 - 30'32 Recently, a case was reported of a patient with

small cell carcinoma of the lung and a neuromyopathy who
showed considerably improved muscle strength following

treatment with oral cyclophosphamide. 33

Dermatologic Paraneoplastic Syndromes

Dennatomyositis is one of the most intriguing paraneo-

plastic processes, both because of its striking clinical mani-

festations—characteristic rash, symmetric proximal muscle

weakness—and its relatively strong association with the pres-

ence of malignant disease.
34"36

It has been suggested that the

TABLE 1 —Tumors in Which Antineoplastic Therapy Has Resulted in Resolution of Dermatomyositis

Tumor Type Therapy Source

Small cell lung cancer Surgical Rose. 197937

Non-small cell lung cancer Surgical Arundell et al, I96034

Squamous head and neck cancer Surgical Arundell et al. I96034

Melanoma Surgical Sunnenberg and Kitchens, 1983 38

Breast cancer Surgical Arundell et al, I96034
; Copeman and Alexander, 196739

Surgical, radiation Curtis et al, 195240

Hormonal Harris, 197541

Ovarian cancer Surgical Behrman and Forman, 193942
;
Dowling, 195543

Radiation Dowling, 195543
;
Brunner and Lobraico, 1951 44

Endometrial cancer Surgical Gouttard and Riffat. 1972 45
;
Bluefarb et al, 1961 46

Radiation Dowling, 195543

Prostate cancer Hormonal Arundell et al, I96034
;
Harrison and Scherbei, I96047

;
Scherbel et al, 1964 48

Hodgkin’s disease Radiation, chemotherapy Arundell et al, I96034

Radiation Curtis et al, 195240

Colon cancer Surgical Wilson et al, 196549
;
Allan et al, 197250

Myeloma Radiation Curtis et al, 1 95240

Parotid gland cancer Surgical, radiation Curtis et al, 195240

Sarcoma Radiation Curtis et al, 1 95240

J
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3

w

I

MAY 1986 • 144 • 5 581

dNfVPi



PARANEOPLASTIC SYNDROMES

development of this condition, particularly in older men,

should lead to a thorough search for an underlying malignant

disease.
34 As detailed in Table 1 ,

response to specific antineo-

plastic therapy can lead to profound amelioration of both the

skin and muscle abnormalities, although the rash may resolve

more than the weakness. In fact, it is the association between

shrinkage or disappearance of tumor and alleviation of the

clinical manifestations of dermatomyositis that is the stron-

gest evidence that the skin and muscle abnormalities are the

direct result of the presence of malignancy. 36

Other recognized paraneoplastic skin conditions have

been noted to respond to systemic chemotherapy and local

radiation therapy to the tumor mass. 51 "53
Pruritus, a common

symptom of advanced Hodgkin’s disease, will respond to ap-

propriate chemotherapy or radiotherapy. Recurrence of pru-

ritus usually implies progressive disease.
54

Rena! Paraneoplastic Syndromes

The association between cancer and renal disease is well

described.
55 Both Hodgkin’s and non-Hodgkin’s lymphomas

as well as a variety of carcinomas are associated with the

development of glomerular dysfunction, proteinuria and the

nephrotic syndrome. Remission of the underlying cancer can

result in abatement or disappearance of the kidney abnormali-

ties.
55 Perhaps one of the best examples of the ability of pri-

mary therapy to influence the course of the nephrotic

syndrome is that of a patient with gastric carcinoma who,

following a subtotal gastrectomy, was free of cancer and the

nephrotic syndrome at ten years' follow-up. 56 Patients with

carcinomas either locally advanced or with metastatic disease

may respond to surgical treatment, radiotherapy, chemo-

therapy or a combination of these treatments with reduced

protein secretion and improved renal function.
57 "60

The nephrotic syndrome associated with malignant hema-

tologic diseases and lymphomas is more likely to respond to

treatment as the therapeutic programs for these tumors are, in

general, more successful than therapy for metastatic carci-

nomas. In one review of 35 patients with Hodgkin’s disease

and the nephrotic syndrome, the majority of patients re-

sponded to treatment of their tumor with a significant decrease

in urinary protein loss. Therapeutic programs included a sur-

gical procedure, radiation therapy and chemotherapy. 61 Re-

missions of the nephrotic syndrome have also been seen in

patients with non-Hodgkin’s lymphomas62 "66 and chronic

lymphocytic leukemia. 67 - 68 Unfortunately, as standard

therapy for several of these tumors—including steroids and

alkylating agents (cyclophosphamide, chlorambucil)— is im-

munosuppressive and is used in patients with the nephrotic

syndrome without cancer, it is not always clear that the cause

of clinical improvement is directly related to the antineo-

plastic properties of the drugs. 69 "72

Endocrinologic Paraneoplastic Syndromes

Hypersecretion of hormones normally produced by endo-

crine organs that have become cancerous and by tumors of

nonendocrine origin results in characteristic clinical syn-

dromes and serious morbidity. If the neoplasm remains local-

ized, surgical resection can lead to cure of the cancer and

resolution of the endocrinologic dysfunction. 73" 75 Radiation

therapy for tumors causing ectopic hormone production can

also relieve debilitating symptoms. 76
In the case of the malig-

nant carcinoid syndrome, resecting hepatic metastases has

been successful in providing long-term relief of symp-

toms.
77

-
78

Several chemotherapeutic agents have been useful in

treating patients with paraneoplastic syndromes due to tumors

producing excessive quantities of normal hormones. These

include dacarbazine, streptozocin (streptozotocin) and 5-tluo-

rouracil in the malignant glucagonoma syndrome, 73 74 79-81

streptozocin in the Vemer-Morrison syndrome 82
- 83 and sev-

eral agents in the malignant carcinoid syndrome. 77
Recently,

a particularly promising treatment program for the malignant

carcinoid syndrome or islet cell carcinomas has been reported

by investigators at the Mayo Clinic. Nine of ten evaluable

patients with the carcinoid syndrome and three of three pa-

tients with malignant islet cell tumors (glucagonoma, gastri-

noma) had major relief of their symptoms following hepatic

artery occlusion (either surgical or percutaneous emboliza-

tion) plus systemic chemotherapy (dacarbazine, doxorubicin

hydrochloride, 5-fluorouracil, streptozocin). The median du-

ration of response was greater than six months, with two

patients remaining in remission for longer than a year.
77 84

Two patients with the Vemer-Morrison syndrome (watery

diarrhea, hypokalemia) were recently reported to show sig-

nificant palliation of symptoms following treatment with

human leukocyte interferon.
85 Similarly, clinical responses

have been observed in patients with the malignant carcinoid

syndrome treated with human leukocyte interferon.
86

It re-

mains unclear, however, whether the responses were due to a

direct antineoplastic effect of the biologic response-modi-

fying agents or whether the amelioration of symptoms was

due to an alternative mechanism of action of these drugs.

Several patients with hypoglycemia due to tumors had

their blood glucose levels return to normal following surgical

removal of the neoplastic tissue.
87 - 88 Similarly, gynecomastia

caused by ectopic gonadotropin secretion has resolved with

resection of the cancer89 - 90 and a patient with acromegaly due

to excessive growth hormone produced by a pancreatic islet

cell tumor had regression of signs and symptoms of this condi-

tion following surgical removal of the tumor. 91

Ectopic adrenocorticotropin (ACTH) production has been

commonly noted in patients with lung cancer.
92 The develop-

ment of the Cushing’s syndrome from excessive steroid pro-

duction is much less common but can cause significant

morbidity when it occurs. Surgical resection of the primary

tumor can be of clinical benefit in relieving the symptoms of

the Cushing’s syndrome. 75 - 93 Occasionally, patients with in-

tense hyperpigmentation from ectopic melanocyte-stimulat-

ing hormone can also benefit from surgical removal of the

neoplasm responsible for the clinical syndrome. 93 Persons

with small cell carcinoma have the greatest risk of Cushing’s

syndrome developing from ectopically produced ACTH. 92 - 94

Whereas one report from the current era of intensive combi-

nation chemotherapy for small cell lung cancer has suggested

essentially no success in dealing with Cushing’s syndrome

through the use of chemotherapy, 95 other reports have noted

limited clinical improvement following therapy with irradia-

tion
96 and cytotoxic drugs. 97

The most common endocrinologic paraneoplastic process

in small cell lung cancer is that of the syndrome of inappro-

priate secretion of antidiuretic hormone (SIADH). 98 While

this syndrome can often be successfully managed with water
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restriction or administering demeclocycline or lithium car-

bonate, recent reports suggest that the vast majority of per-

sons with small cell carcinoma and SIADH will respond very

favorably to aggressive combination chemotherapy. 99-101
In

one series, 35 of 36 evaluable patients with small cell carci-

noma and SIADH had return of their serum sodium and

plasma antidiuretic hormone levels to normal within three to

six weeks following institution of therapy. 101 Response of

SIADH to chemotherapy in patients with other chemosensi-

tive tumors has also been reported.
102

Hypertrophic Pulmonary Osteoarthropathy

One of the most common paraneoplastic syndromes is that

of hypertrophic pulmonary osteoarthropathy, which has been

estimated to occur in from 5% to 10% of patients with pri-

mary carcinomas of the lung.
103 104 Hypertrophic pulmonary

osteoarthropathy is characterized by clubbed fingers, ar-

thritis, arthralgias, bone pain and periosteal new bone forma-

tion. While more commonly encountered with primary

pulmonary neoplasms, tumors metastatic to the lung and me-

diastinum can also produce this distressing syndrome. 103 Re-

secting the primary or metastatic thoracic lesion(s) can result

in prompt and complete remission of the associated symptoms

of hypertrophic pulmonary osteoarthropathy. 47 103 105 " 111
In

patients with unresectable tumors, local radiotherapy has also

successfully reversed the signs and symptoms of this paraneo-

plastic condition. 112 ' 114
Similarly, chemotherapy for carci-

nomas and sarcomas metastatic to the lung can occasionally

lead to clinical improvement of pulmonary osteoarthropa-

thy.
108115 Lymphomas (principally Hodgkin's disease) in-

volving the mediastinum are rare causes of this syndrome.

Both radiotherapy 116117 and chemotherapy 118 119 have been

used successfully in patients with this paraneoplastic disorder

and Hodgkin’s disease.

Hypercalcemia

The development of hypercalcemia in patients with cancer

is quite frequently a significant clinical problem. Persons

with elevated serum calcium levels often have extensive bone

metastasis, but this need not always be the case. Also, while

increased parathormone levels have been found in some pa-

tients, this explanation for the development of hypercalcemia

can be used in only a minority of patients.

Despite the inability to define a humoral substance respon-

sible for the elevated serum calcium levels in many patients

with malignant disease, the successful surgical removal of

tumor has been shown to return the serum calcium to normal

levels.
120" 127 While the hypercalcemia produced by many tu-

mors responds favorably to resection of the primary tumor,

increased serum calcium in patients with renal cell carci-

nomas appears to be successfully approached by this form of

therapy more often than in other malignant disorders. 120 123

Radiation therapy for the cancer used either alone or in com-

bination with surgical treatment can also be used in patients

with hypercalcemia but without bony metastasis.
127 128 Che-

motherapy for chemoresponsive tumors has similarly resulted

in return to normal levels of serum calcium in such pa-

tients.
129130

Finally, a patient with severe hypercalcemia and

notable parathormone elevation due to metastatic parathyroid

carcinoma responded to a combination chemotherapy reg-

imen with regression of the tumor and a return to normal

serum calcium levels for longer than a year.
131

Hematologic Paraneoplastic Syndromes

The hematopoietic system will commonly be involved in

patients with malignant disease. While bone marrow infiltra-

tion with metastatic tumor can result in thrombocytopenia,

anemia and leukopenia, abnormalities of marrow elements

and coagulation can develop without marrow or liver involve-

ment with cancer. Unfortunately, the development of hemato-

logic or coagulation abnormalities in patients with malignant

disease usually implies an advanced state of the neoplasm.

The occurrence of microangiopathic hemolytic anemia in

patients with cancer is generally considered to be an ominous

sign, with survival averaging less than a month from the

diagnosis of this clinical condition. 132 Both hormonal therapy

for hormonally responsive tumors (prostate, breast), how-

ever, and systemic chemotherapy have resulted in clinical

remissions of microangiopathic hemolytic anemia. 132 " 134

While much less common than anemia, erythrocytosis can

also develop secondary to a paraneoplastic process, presum-

ably due to the secretion of erythropoietin or an erythropoie-

tin-like substance. Surgical resection of the tumor has resulted

in return of the erythrocytic mass to normal. 135 136

Abnormalities of coagulation are among the commonest

paraneoplastic syndromes encountered in clinical practice.

Disseminated intravascular coagulation (DIC) can develop in

persons with a variety of solid and hematologic malignant

disorders. While it is often stated that the best therapy for DIC
is treatment of the underlying malignant process, most solid

tumors causing DIC are generally poorly responsive to cur-

rently available chemotherapeutic agents.
137

If it is believed,

however, that a patient’s clinical state is such that he or she

can tolerate the toxicity of systemic chemotherapy and there is

a reasonable chance that the tumor will respond, treatment

should be tried because remission of DIC has occurred in

tumors as resistant to therapy as malignant melanoma. 138 A
special situation is that of acute promyelocytic leukemia in

which the presence of DIC at presentation is extremely

common. Intensive chemotherapy (plus short-term heparin

administration) has been successful in inducing clinical re-

missions of both the DIC and leukemia in most patients with

this form of leukemia. 139 140

Primary fibrinolysis in patients with cancer, usually asso-

ciated with prostate cancer, has also responded favorably to

treatment of the underlying malignant disease.
141 142

Finally,

Trousseau's syndrome (migratory venous thrombosis) devel-

oping in patients with several tumor types, including cancers

of the prostate, lung, stomach and ovary, as well as leukemia

has resolved following successful antineoplastic therapy.
143

An effort has been made in this review to highlight para-

neoplastic syndromes wherein response of the malignant dis-

ease to specific antitumor therapy has resulted in abatement in

the signs and symptoms of the paraneoplastic process. As our

understanding of the biology of these conditions increases, it

is likely that treatment directed towards the cause of the syn-

dromes, such as antiviral agents, will be developed. Simi-

larly, as the effectiveness of antitumor therapy improves, it

can be anticipated that a greater percentage of patients suf-

fering from the devastating effects of these syndromes will

benefit from these treatment programs.

Conclusion
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Ginicopathologic
Conference

Rhabdomyolysis and Pancytopenia

in a Young Man
Discussants

PETER BARNES, MD; DAVID A. GOLDSTEIN, MD, and GARY D. OVERTURF, MD

An edited transcript of Medical Grand Rounds held at the Los Angeles County-University of Southern California Medical

Center
,
Los Angeles, on January 9, 1985. David A. Goldstein, MD, Associate Professor of Medicine, is the coordinator

of these conferences. This conference was edited by Drs Goldstein and Barnes.

Peter Barnes, md:* A 26-year-old Hispanic man was

brought to the Los Angeles County-University of

Southern California (LAC-USC) Medical Center by family

members because of an acute change in his mental state. He
was well until eight days earlier, when he first noted weak-

ness, malaise, fever and chills. Over the next few days, myal-

gias, a sore throat, nausea and vomiting developed. During

the three days before admission, his symptoms worsened and

he became increasingly lethargic, with episodes of confusion

and fecal incontinence. No seizures were witnessed. The pa-

tient had no previous health problems, took no medications

and had no allergies. There was no history of alcohol, tobacco

or illicit drug use. Born in El Salvador, he had worked in a

textile factory until he came to the United States six months

before admission. He was presently unemployed.

On physical examination he appeared well developed,

well nourished and in considerable respiratory distress,

having shaking chills. The blood pressure was 120/80 mm of

mercury, the pulse 124 beats per minute, respiratory rate 44
and temperature 39. 1 °C ( 102.4°F). He had bilateral conjunc-

tival injection and scleral icterus. The mucous membranes
were extremely dry. His neck was supple and there were no

abnormalities on cardiac examination. Rales were heard and

dullness to percussion noted at the right base. There was
minimal abdominal tenderness diffusely, without peritoneal

signs. No masses or organomegaly was noted, bowel sounds

were normoactive and the stool was positive for occult blood.

He was oriented to person and place only and babbled inco-

herently at times. He was somnolent but arousable, and there

were no focal neurologic signs.

A right basilar infiltrate was seen on the chest x-ray film.

Assistant Professor of Clinical Medicine, USC School of Medicine.

The hemoglobin was 12.6 grams per dl, the mean corpuscular

volume 88 cu microns. The leukocyte count was 2,900 per ^tl

with 78% segmented neutrophils, 6% band forms, 10% lym-

phocytes and 6% monocytes. The platelet count was 19,000

per jd and the reticulocyte count 0.2% . The peripheral blood

smear showed mild anisocytosis and poikilocytosis, occa-

sional burr cells and rare fragments. The platelet morphology

was normal

.

Serum electrolyte values were as follows: sodium 132,

potassium 2.8, chloride 100 and bicarbonate 16 mEq per

liter. Other serum values were as follows: calcium 6.8, phos-

phate 5.4, blood urea nitrogen (BUN) 124 and creatinine 5.6

mg per dl; total protein and albumin were 6.6 and 2.9 grams

per dl, respectively; total bilirubin was 5.0 mg per dl. with a

direct fraction of 2.3 mg per dl; alkaline phosphatase 226

units per liter (normal less than 1 10), creatine phosphokinase

(CPK) 20,360 units per liter, lactic dehydrogenase (LDH)
6,390 units per liter, alanine aminotransferase 580 units per

liter and aspartate aminotransferase 2,360 units per liter.

A urinalysis showed a specific gravity of 1 .012, 1 -I- pro-

tein and 4 + blood. The sediment contained three to five

erythrocytes per high-power field. The urinary sodium level

was 74 mEq per dl. An arterial blood gas analysis with the

patient breathing room air disclosed a pH of 7.46, oxygen

pressure of 79 torr, carbon dioxide pressure of 23 torr and

bicarbonate of 16 mEq per liter. A Gram’s stain of a sputum

specimen showed 3 + leukocytes and no organisms.

The patient was given saline and 20 mg of furosemide

intravenously in the emergency room. A lumbar puncture was

done with some difficulty, yielding bloody fluid. The first tube

contained 179,000 erythrocytes and 17 leukocytes, 16 of

which were mononuclear cells. The fourth tube showed

(Barnes P, Goldstein DA, Overturf GD: Rhabdomyolysis and pancytopenia in a young man—LAC-USC Medical Center, Los Angeles [Clinicopathologic

Conference]. West J Med 1986 May; 144:586-590)
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ABBREVIATIONS USED IN TEXT

BUN = blood urea nitrogen

CPK = creatine phosphokinase

LAC-USC = Los Angeles County-University

of Southern California

LDH = lactic dehydrogenase

54,000 erythrocytes and no leukocytes. The protein was 210

mg per dl and the glucose 47 mg per dl, with a simultaneous

serum glucose level of 1 1 8 mg per dl. A Gram’s stain and an

india ink preparation of the cerebrospinal fluid specimen were

negative, and no acid-fast bacilli were seen. The cryptococcal

antigen was negative. A regimen of ampicillin sodium and

gentamicin sulfate was started intravenously for a presumed

bacterial infection of uncertain source.

Several hours after admission, a nasotracheal tube was

inserted because the patient's respiratory rate persisted at 45

to 50 per minute. Several sputum smears were negative for

acid-fast bacilli. Tests for hepatitis B surface antigen, ameba

antibody and blood and urine toxins were negative. There

were no fecal leukocytes and a thick blood smear showed no

malarial parasites. The prothrombin time, partial thrombo-

plastin time and thrombin time were abnormally prolonged

but corrected when normal plasma was added in a 50:50 ratio.

The protamine sulfate test was negative.

Over the next 48 hours, the patient’s temperature con-

tinued to be as high as 39.4°C (103°F). His blood pressure

remained normal and he did not have oliguria. Because of

heavy sedation, his mental state could not be readily evalu-

ated. With intravenous hydration, the hemoglobin fell to 10.2

grams per dl and the BUN and creatinine levels to 98 and 4.0

mg per dl, respectively. The leukocyte count fell to 2,000 per

gl with 57% segmented neutrophils and 18% band forms. The

platelet count was 17,000 per pi. The chest film showed an

increasing infiltrate in the right lower lobe, with fluid in the

minor fissure. On the third hospital day, a diagnostic labora-

tory test result was received.

Dr Goldstein will discuss the differential diagnosis in this

case.

Differential Diagnosis

David A. Goldstein, md: * This patient presented with sev-

eral problems, including renal insufficiency, pancytopenia

with hemolysis and a possible clotting defect, pneumonia,

mental state changes, gastrointestinal disturbance and ab-

normal results on liver tests. I believe that these and some of

his other problems are manifestations of an overwhelming

infection, and I hope to discuss each of these problems in an

attempt to reach a diagnosis.

The renal insufficiency in this patient can be characterized

as acute renal failure. This was manifested by myalgias, 4 +
hematuria with few red cells on microscopic urinalysis, a

BUN value of 124 mg per dl and a CPK level of 20,000 units

per liter. The elevated CPK level and abnormal findings on a

urinalysis strongly suggest that rhabdomyolysis is the cause

of the acute renal failure. There are many causes of rhabdo-

myolysis. The high fever and the pronounced shift to the left

in the leukocyte count suggest an active infection in this previ-

ously healthy patient.

*Associate Professor of Medicine, USC School of Medicine.

I would like to review the infectious causes of rhabdomy-

olysis (Table 1). There is no clinical evidence of gas gangrene

or tetanus. Leptospirosis is an important possibility that I will

discuss below. Influenza, myxoma and Coxsackie viruses

also cause rhabdomyolysis but should not cause severe multi-

system disease in a normal host. The pneumonia is described

as lobar and this, too, mediates against a viral infection.

Shigellosis has been reported to cause rhabdomyolysis but

does not often result in multisystem involvement, which was

clearly present in this case. In addition, no bloody diarrhea or

fecal leukocytes were noted. There is one report of a case of

rhabdomyolysis from Herbicola lathyri contamination of hy-

peralimentation fluid, but this is not applicable to our patient.

Reye’s syndrome is a disease of children characterized by

severe liver failure and increased intracranial pressure. It does

not appear to be present in this case.

While I do believe this patient had bacteremia, he was

never in septic shock, and we cannot invoke hypotension as a

cause of the rhabdomyolysis. Finally, Pseudomonas bactere-

mia, leptospirosis and typhoid fever have been reported to

cause rhabdomyolysis. I will discuss these three illnesses

below.

This patient had several hematologic abnormalities. There

were pancytopenia and hemolysis, manifested by fragmented

cells, burr cells, anisocytosis and poikilocytosis. In addition,

the patient’s prothrombin, partial thromboplastin and

thrombin times were prolonged. The negative protamine sul-

fate test makes disseminated intravascular coagulation ex-

tremely unlikely. This patient’s abnormalities corrected on

administering a 50:50 dilution of normal plasma, suggesting a

clotting factor deficiency state and not the presence of an

inhibitor, as might be seen in autoimmune disorders. The

hematologic features suggest a microangiopathic hemolytic

anemia. While many disorders can cause this problem (Table

2), a severe infection seems the most likely possibility.

The evidence for pneumonia in this patient included the

dullness and rales on physical examination and a right basilar

infiltrate on a chest film. In addition, there were hypoxemia

TABLE 1 —Infectious Causes of Rhabdomyolysis

Gas gangrene Reye’s syndrome

Tetanus Septic shock

Leptospirosis Myxoma virus

Viral influenza Pseudomonas bacteremia

Coxsackie virus infection

Herbicola lathyri bacteremia

Typhoid fever

TABLE 2 —Causes of Microangiopathic Hemolytic Anemia

Malfunctioning values or vascular prostheses

Disseminated carcinomatosis

Scleroderma

Malignant hypertension

Postpartum renal failure

Thrombotic thrombocytopenia purpura

Lupus erythematosus

Periarteritis nodosa

Vasculitis

Transplant rejection

Hemolytic uremic syndrome

Septicemia
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and a respiratory alkalosis. While no bacteria were seen on a

sputum Gram’s stain, the clinical features suggest infectious

lobar pneumonia. The most common cause of lobar pneu-

monia in hospital inpatients is, of course, the pneumococcus.

This patient's mental state changes lead us also to consider the

possibility of an aspiration pneumonia.

The mental state changes in this patient are somewhat

enigmatic. He was confused, lethargic, disoriented, babbling

and somnolent. The lumbar puncture seemed to be a traumatic

tap, and there was a normal computed tomographic scan.

Based on this information, I believe the mental state changes

were due to a metabolic encephalopathy. An analysis of the

chemistry findings shows evidence of acute renal failure, hy-

poxemia and bacteremia as possible causes of the changes in

his mental state.

Rhabdomyolysis, acute renal failure and microangio-

pathic hemolytic anemia are important aspects of this pa-

tient’s illness. Let us discuss a few conditions that might

explain this presentation. Scleroderma, malignant hyperten-

sion and postpartum renal failure can be excluded on the basis

of the history and examination. Thrombotic thrombocyto-

penic purpura and the hemolytic-uremic syndrome are con-

siderations. The hemolytic-uremic syndrome is seen

predominantly in children. Thrombocytopenia, microangio-

pathic hemolytic anemia and progressive renal failure are

characteristic. This patient, however, did not have hyperten-

sion, there was no generalized bleeding and there was no

purpura. The patient did have a fluctuating mental state, but

there was no hepatosplenomegaly and he did not have a pal-

pable, tender kidney. For these reasons, I am reluctant to

diagnose the hemolytic-uremic syndrome in this case.

Thrombotic thrombocytopenic purpura is also a possibility in

this patient. He did have thrombocytopenia, anemia, fluctu-

ating neurologic signs and a fever but did not have generalized

purpura. In addition, patients with thrombocytopenic pur-

pura rarely have severe renal failure, although they do have

mild to moderate renal insufficiency.

Finally, I would like to mention five infectious disorders

that deserve strong consideration as causes of this patient's

illness. When I first read this case through. I was sure that the

diagnosis was leptospirosis. This disorder is rarely diagnosed

in southern California, however. It is most common in the

tropics, and there have been several cases reported in Texas in

which rhabdomyolysis has occurred. Leptospirosis occurs

when people are exposed to the urine of animals infected with

Leptospira. The manifestations of this illness that fit so nicely

in this patient are fever, chills, myalgias—which can lead to

clinically unmistakable rhabdomyolysis—nausea, vomiting

and conjunctival suffusion. Leptospirosis may cause severe

liver, kidney and central nervous system disease. The amino-

transferase levels may be elevated, but less so than in viral

hepatitis. The leukocyte count can be normal, elevated or

depressed. Hemolytic anemia has been reported, and dissemi-

nated intravascular coagulation has been seen. Gastrointes-

tinal hemorrhage can occur and could explain our patient’s

o-toluidine (Hematest)-positive stools. In addition, a hemor-

rhagic pneumonia can develop in these patients. In summary
then, other than the fact that this patient should not contract

leptospirosis in California, it is a thought-provoking possi-

bility. The diagnosis of leptospirosis requires early suspicion

and laboratory confirmation by agglutination titers.

A second diagnosis that needs to be mentioned is legion-

naire’s disease, which can present with headache, nausea,

myalgias and a cough. The sputum can be inflammatory but

less purulent than in pneumococcal pneumonia. Diarrhea is

present 30% to 50% of the time. There may be confusion,

lethargy, delirium and depression. In addition, there is often a

relative bradycardia, which was not present in this patient's

case. Legionnaire’s disease is a possibility, although in a

previously healthy young man, it is somewhat unlikely. In

addition, the multiplicity and severity of the patient’s prob-

lems make me lean away from legionnaire's disease.

Still another possibility is Pseudomonas bacteremia. This

can present with a full-blown picture of septicemia, with

many of the manifestations of this patient's illness. Pseudo-

monas certainly causes pneumonia, which might indeed re-

quire intubation. It also is a cause of rhabdomyolysis. But

why should this patient contract a Pseudomonas infection?

Serious Pseudomonas infections occur in hospitalized pa-

tients, usually with severe burns, infected wound sites or

decubitus ulcers. Intravenous drug users and patients on respi-

rators can also contract this disease. As a rule, we do not see

otherwise healthy persons out of hospital present with a Pseu-

domonas infection.

Another important diagnostic possibility is malaria. One
must consider malaria as a possible cause of fever and hemo-

lytic anemia in a Hispanic patient. The diagnosis can be made
by examining a thick blood smear, which was negative in this

case.

Diagnosis—Typhoid Fever

I believe this patient was suffering from typhoid fever.

There are two common modes of presentation of Salmonella

typhi infections. First, a patient may have enterocolitis mani-

fested by nausea, vomiting, colicky abdominal pain and diar-

rhea. Typhoid fever, however, may present as an overwhelm-

ing multisystem disorder, as in this patient. Patients may have

headaches, cough and diffuse abdominal pain. Hepatitis and

bone marrow suppression are common. Splenomegaly and a

relative bradycardia are also characteristic. The lack of these

two features is a little troubling but, in one series of 975

patients, relative bradycardia was seen in only 30% to 40% of

the cases.
1 Rose spots are also a well-known manifestation of

typhoid fever. These are usually seen in the first one to two

weeks, but in only 10% to 15% of cases. What troubled me
about the diagnosis is the fact that rhabdomyolysis is not

usually considered to be a manifestation of typhoid fever.

However, I was able to find a report of one such case.
2 The

diagnosis of typhoid fever can be made in the first one to two

weeks of the clinical illness by blood cultures. These will be

positive in 90% of cases and the organisms grow within 24 to

36 hours. In summary, then, I believe this patient had a fulmi-

nant case of typhoid fever and that the diagnostic test was a

blood culture positive for Salmonella typhi.

Dr Barnes: Blood cultures from admission grew Salmonella

typhi, sensitive to ampicillin. Salmonella group D and group

E titers were positive at 1 :320, and the typhoid H titer was
|

1:80. A haptoglobin level four days after admission was less I

than 5 mg per dl (normal 27 to 139), confirming the presence

of hemolysis.

The patient did well and the nasotracheal tube was re-

moved on the eighth hospital day. By this time, the BUN and
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creatinine levels had fallen to 56 and 2.7 mg per dl, respec-

tively. The CPK, LDH. bilirubin and transaminase levels

gradually fell to normal.

On the 1 1th hospital day, the patient passed large quanti-

ties of bright red blood and melanotic stool per rectum. His

hematocrit fell to 17%, and high-output cardiac failure devel-

oped, requiring insertion of an endotracheal tube and Swan-

Ganz catheterization. He was given transfusions and vig-

orous diuresis and responded very well to therapy. He had no

further complications and was discharged four weeks after

admission.

In summary, this patient experienced many common com-

plications of typhoid fever, such as pancytopenia, delirium,

hepatitis and gastrointestinal bleeding. He was also unfortu-

nate enough to have several rare manifestations of the disease:

hemolysis, rhabdomyolysis and acute renal failure. To my
knowledge, there were no cases reported in which all of the

above complications were noted in the same patient.

I have asked Dr Overturf, who has a great deal of experi-

ence with typhoid fever, to discuss the complications of this

unusual disease.

Complications

Gary D. Overturf, md: * Infection due to Salmonella typhi,

or enteric fever due to other Salmonella serotypes, character-

istically produces a stepwise increase in the fever over two to

three days, followed by sustained fever in the range of 38.9°C

to40°C. This usually follows an incubation period of 10 to 30

Professor of Pediatrics, USC School of Medicine.

TABLE 3 —Signs, Symptoms and Physical Findings in 126

Patients With Typhoid Fever at Los Angeles County-University

of Southern California Medical Center

Patients

Symptoms and Physical Findings Number Percent

Symptoms

Constitutional symptoms

Fever 114 90

Malaise 82 65

Headache 56 44

Chills 38 30

Enteric or abdominal symptoms

Diarrhea 88 70

Nausea or vomiting 84 67

Abdominal pain 76 60

Anorexia 55 44

Right lower quadrant pain 4 3

Right upper quadrant pain 2 2

Other

Cough 37 29

Delirium 15 12

Pleuritic pain 2 2

Physical Findings

Temperature <37.7°C (99 9°F) 6 5

37.8°C to 38.8°C (100°F to 101. 9°F) ... 17 13

38.9°C to 39.9°C (102°F to 103. 9°F) ...63 50

>40°C (104°F) 40 32

Relative bradycardia 49 39

Hepatomegaly 24 19

Splenomegaly 20 16

Combined organ enlargement 19 15

Rose spots 13 10

days (median, 15 days). The early symptoms of typhoid are

those of a systemic bacteremia, and the complications of this

phase are those that might accompany any other Gram-nega-

tive bacteremia. Other than anorexia, gastrointestinal signs

are not prominent during this time. During the second week of

illness, patients characteristically have signs and symptoms

referable to the abdominal involvement with the typhoid ba-

cillus, primarily of the Peyer’s patches in the distal ileum.

Intermittent episodes of sparse diarrhea may occur, inter-

spersed with intervals of no stools whatsoever. Fever, mal-

aise and myalgia may continue. Near the end of tne second

week, a complication may develop, such as intestinal perfora-

tion or gastrointestinal hemorrhage. Often this complication

occurs when patients have begun to defervesce and their con-

dition is improving.

In Table 3 are outlined the symptoms and physical findings

among 126 patients with typhoid fever at the LAC-USC Med-
ical Center seen from 1969 to 1977. Fever is the single most

common constitutional symptom, occurring in nearly 90% of

the patients. Malaise, myalgia or both are next in frequency;

headache occurs in nearly half of the patients. Chills and

sweats may also be present.

Enteric symptoms usually occur during the second week
of the illness. The young man presented here had only been ill

for eight days, so enteric symptoms were minimal. Nausea

and vomiting are nearly as likely to occur as diarrhea, and the

diarrhea rarely produces significant hypovolemia. Abdom-
inal pain is particularly prominent toward the end of the

second week. Anorexia may be more common than is noted in

Table 3 because the symptom is not spontaneously elicited by

physicians. Right lower quadrant pain usually indicates a

severe ileitis, and right upper quadrant pain suggests signifi-

cant biliary complications during the acute stage. These latter

patients often have physical signs and liver test abnormalities

consistent with acute cholecystitis.

The respiratory tract is frequently involved during the first

week in patients with typhoid. Nearly a third of the patients

have a cough and about 1 % have pleuritic pain. Pharyngeal

discomfort or mild upper respiratory tract symptoms may
also occur. Up to 10% of the patients, particularly adults,

may have delirium of some degree. Clinically unmistakable

encephalopathy may occur in a smaller number, and young

children may have febrile seizures. In developing countries,

clear-cut meningitis occurs at times.

The physical findings in typhoid mirror the reticuloendo-

thelial involvement of the disease. Nearly all patients are

febrile, and 80% have a fever in excess of 38.9°C, which is

often sustained. Hepatomegaly or splenomegaly (or both)

may occur in 20% to 25% of patients, but it is more fre-

quently noted in the very young. Rose spots, a classical sign

of typhoid fever, are appreciated infrequently by modem phy-

sicians (10% of cases). Typically, they occur during the end

of the first week.

Another classical symptom, relative bradycardia, was

noted in only 31 % of our patients, but much more frequently

in adults. In children, the relationship between the normally

rapid pulse and fever is not easily discernible as relative

bradycardia. In adults, this finding may be present in 60% of

cases.

In Table 4 are the associated laboratory abnormalities and

clinical complications in 126 typhoid patients. We had never

i
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TABLE 4 —Associated Laboratory Abnormalities and

Clinical Complications in 126 Typhoid Patients

Laboratory No. Abnormal/No. Measured Percent

Hematology

Leukocyte count < 5,000/^1 , 77/126 61

Hemoglobin < 9.9 grams/dl . 49/126 39

Platelets < 50,00044 43/126 34

Pancytopenia 38/126 30

Chemistry

Bilirubin > 2.0 mg/dl 4/83 5

ALT or AST > 60 units/liter . 74/96 77

Complications

Gastrointestinal hemorrhage* . 13 10

Encephalopathy 4 3

Cholecystitis, acute 3 2

Ileal perforation 2 2

Renal failure, acute 2 2

Bone/soft tissue infection . . . 2 2

Amnionitis 1 1

Relapses 6 5

Death 1 1

ALT = alanine aminotransferase, AST = aspartate aminotransferase

'Occult hemorrhage occurred in an additional 15 of 126 (12%) patients.

observed a patient with rhabdomyolysis before this case. In-

volvement of the hematopoietic system is nearly universal.

Classically, the leukocyte count in cases of systemic salmo-

nellosis is said to decline. This, however, was seen at some

time during the hospital stay in only 60% of the patients. In

contrast, leukocytosis of greater than 10,000 per p\ was ex-

tremely unusual unless intestinal perforation occurred. Simi-

larly, mild to moderate anemia is frequent and severe anemia

(hemoglobin of 9.9 grams per dl or less) was seen in 38% of

the patients. Thrombocytopenia of moderate severity also

occurred in about a third of the cases. Pancytopenia was noted

in 30%.
A variety of electrolyte abnormalities may occur, de-

pending on the degree of diarrhea, nausea and vomiting.

Nearly all episodes of renal failure in typhoid fever are due to

prerenal factors. Disseminated intravascular coagulation and

acute tubular necrosis may also account for some cases.

Hyperbilirubinemia in cases of typhoid is distinctly un-

usual, and of the four patients cited in Table 4 with bilirubin

levels higher than 2.0 mg per dl, three had symptoms of

biliary obstruction or pyogenic gallbladder disease. In two

episodes, this prompted a biliary surgical procedure. The

patient under discussion may have had biliary obstruction or

cholecystitis with spontaneous resolution, and hyperbilirubi- i

nemia may have been in part due to a brisk hemolysis. Trans-

aminase levels are frequently elevated in patients with

typhoid fever. Three fourths of our patients had abnormal

values, the mean elevation being 100 to 150 units per liter,
j

!

although values as high as 5,000 units per liter were noted.

Such elevations may be seen in other conditions mimicking

typhoid fever, such as brucellosis, malaria and amebiasis.

Gastrointestinal hemorrhage is the most frequent compli-

cation of typhoid fever, occurring in 10% of our patients. All

required fluid resuscitation or transfusion. Occult hemor-

rhage occurred in an additional 12%. Ileal perforation is the

most life-threatening complication in typhoid and occurred in

2% of our patients. The incidence of gastrointestinal hemor-

rhage and ileal perforation has not changed significantly since

the use of antimicrobial agents. This may be due to the fact

that, on the average, patients came to the hospital after eight

to nine days of fever. It is possible that, with earlier diagnosis

and prompt institution of antibiotic therapy, these complica-

tions would decline. However, survival following these com-

plications has been greatly enhanced by improved supportive

measures, and death is now unusual in modem hospitals.

Relapse remains a problem with typhoid fever, occurring

in 5 % to 7% of patients over the past 20 years. Before the use

of antibiotics, relapse rates were as high as 20% to 25%. In

our own series of 29 patients treated with chloramphenicol

(mean dosage 65 mg per kg of body weight per day ) , 6 . 8 % of

the patients relapsed and in 96 ampicillin-treated patients, the

relapse rate was 4.2 % (mean dosage 149 mg per kg per day).

Currently we initially use ampicillin given intravenously until

defervescence occurs, followed by amoxicillin by mouth to

complete a 14-day course.

Typhoid is exclusively a human pathogen, maintained in

nature by carriers who unwittingly disseminate the disease.

The incidence of carriage increases with age. female sex and

coexistent biliary tract disease. In all, 30% of women older

than 40 years become carriers, whereas fewer than 1% of

children do so. Overall, it is thought that 1 % to 2% of all

patients with acute typhoid fever become ongoing carriers. In

those persons who are identified as new carriers, however,

one is rarely able to elicit a history of typhoid fever or expo-

sure to the disease, suggesting that asymptomatic infection

and carriage are very common.
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Atrial Natriuretic Factor
These discussions are selected from the weekly staff conferences in the Department of Medicine, University of Cali-

fornia, San Francisco. Taken from transcriptions, they are prepared by Drs Homer A. Boushey, Associate Professor of
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Professor of Medicine and Associate Dean in the School of Medicine. Requests for reprints should be sent to the

Department of Medicine, University of California, San Francisco, School of Medicine, San Francisco, CA 94143.

Greg Fitz, md:* Our speaker for this conference is Dr
Martin Cogan. Dr Cogan went to Hansard Medical

School and then came West for his house-staff training at

Mount Zion Hospital and Medical Center (San Francisco).

Following a clinical year at the San Francisco Veterans Ad-

ministration Medical Center, he did his researchfellowship in

nephrology here at the University of California, San Fran-

cisco (UCSF), with Dr Floyd C. Rector, Jr, beforejoining the

UCSF faculty. His topic is “Atrial Natriuretic Factor, ” an

exciting new area of progress in physiology with obvious

potential applicability to therapy in a variety of pathologic

states. We are very pleased that he will bring us up to date

concerning this rapidly moving area ofresearch.

Martin G. Cogan, md: t An extraordinary degree of in-

terest and research activity has focused on the newest member
of the endocrine family, atrial natriuretic factor. Much of this

excitement is attributable to the fact that the discovery of the

atrial natriuretic factor culminates an intense search for a

natriuretic hormone that has spanned decades. In addition, the

actions of this hormone have provided considerable insight

into human biology, from the molecular and cell biologic to

the organ system levels. Indeed, virtually every organ system

of the body has been shown to be affected by the atrial natri-

uretic factor, including the cardiovascular system, various

endocrine functions, intestinal transport, the central and sym-

pathetic nervous systems and the kidneys. In this review I will

summarize our current understanding of the biology of the

atrial natriuretic factor: its structure, sites of production, reg-

ulation of release, cellular action and major cardiovascular,

endocrine and renal effects.
1

Historical Perspective

Histologists in the 1950s knew of granules in the atria of

the heart, but the definitive electron-microscopic description

of these granules was made in 1964 by Jamieson and Palade.
2

They reported that atrial myocytes were packed with dense

granules, as many as 600 per cell. The granules had a diam-

eter of 0.3 to 0.4 microns and were present in a variety of—
*Assistant Professor of Medicine and Assistant Chief, Department of Medicine.

UCSF.

tAssistant Professor of Medicine. UCSF.

species, including humans. Because of their juxtaposition to

Golgi apparatuses and plasma membranes, the authors specu-

lated that they were secretory granules. The contents of these

granules, however, remained enigmatic for many years.

Interest in the atrial granules was renewed in the 1970s by

a Canadian pathologist, Adolpho de Bold. Dr de Bold had a

physiologic bent and noted that the number of atrial granules

varied inversely with the extracellular volume. Granularity

decreased in animals subjected to chronic extracellular

volume expansion and increased in volume-contracted ani-

mals. 3 He reasoned that perhaps the change in granularity

reflected a physiologic response to an alteration in the extra-

cellular volume. Until then, the atria were known to be intrin-

sically involved in the neural response to a change in the

extracellular volume. 4 Baroreceptors in the atria serve as part

of the low-pressure system that senses circulatory fullness and

communicates with the cardiovascular regulatory regions in

the central nervous system, which in turn control efferent

sympathetic output and renal function. It was speculated that

the atria might also have a humoral system in parallel with the

neural system to sense and control the extracellular volume.

To test this idea. Dr de Bold and co-workers did an experi-

ment in 1981 that in four brief years has become a classic

study.
5 They injected an extract of atrium into a rat and found

that the recipient rat underwent a brisk natriuresis. As a con-

trol, an extract of cardiac ventricle was injected but it had no

elfect. The natriuretic and vasodilatory effects of the atrial

extract were used as bioassays for purifying the protein re-

sponsible for the biologic activity, the atrial natriuretic factor.

In a short time, the molecular structure of its precursor was

deciphered. The atrial granules that first intrigued Drde Bold

have since been found to be the source for the atrial natriuretic

factor in the extract used in his historic experiments.

Structure and Site of Synthesis

The complementary DNA sequence was quickly deci-

phered and this elucidated the structure of the atrial natriuretic

factor precursor, now known to be a 1 52-amino acid polypep-

tide.
6 The first 24 amino acids are a classic signal sequence

and the remaining 128-amino acid protein is the prohormone

that is stored in the atrial granules. On fusion of the granules

with the plasma membrane, the prohormone is probably

(Cogan MG: Atrial natriuretic factor [Medical Staff Conference]. West J Med 1986 May; 144:591-595)
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ABBREVIATIONS USED IN TEXT

cyclic GMP = guanosine 3 ',5 '-monophosphate

GFR = glomerular filtration rate

UCSF = University of California. San Francisco

clipped so that a much shorter peptide, representing the re-

maining carboxy-terminal fragment, is released into the cir-

culation. The carboxy-terminal dipeptide (arginine-arginine)

is also further removed on release. Thus, while a complete

consensus has not been achieved, there is growing evidence

that the circulating natriuretic factor is a small peptide of

about 22 to 33 amino acids.

The leading candidate for the peptide that is the predomi-

nant circulating form of the atrial natriuretic factor is shown

in Figure 1

,

7
It is a 28-amino acid protein, representing resi-

dues 123 to 150 of the original precursor. The disulfide bond

and the penultimate phenylalanine-arginine dipeptide resi-

dues are essential for biologic activity. There is remarkable

phylogenetic conservation of the peptide because the human
peptide differs from that of the rat by only one amino acid, a

methionine substitution for isoleucine at position 134. Other

forms of the atrial natriuretic factor have also been sequenced

and synthesized that lack either the carboxy-terminal tyrosine

or several of the amino-terminal residues. 8 The possibility

remains that these other peptides, which have similar biologic

potency as the one shown in Figure 1, represent the naturally

circulating form of the hormone, and have been given various

names, such as cardionatrin, auriculin or atriopeptin.

Using immunocytolocalization techniques and messenger

RNA analysis, the major source of the natriuretic factor has

been localized, as expected, to the atria.
4,9 There is a 1.5-fold

to 3-fold higher content of atrial natriuretic factor in the right

compared with the left atrium. It is quantitatively a major

cardiac protein; fully 2% to 3% of all messenger RNA in the

atria codes for it. Minor sources of the factor include the

ventricles, lungs and salivary gland, but none has been found

to be produced by the kidneys or liver. Interestingly, there has

been localization of the hormone to the hypothalamic regions

and paraventricular organs of the central nervous system in-

volved in cardiovascular regulation. 10 The intriguing possi-

bility is raised by this observation that the atrial natriuretic

factor directly modulates central nervous system control of

cardiovascular function. Glucocorticoid administration in-

creases the level of messenger RNA of the hormone, though

the physiologic import of this finding remains undefined

.

1

1

Release and Cellular Action

The atrial natriuretic factor qualified as a hormone by the

finding by Lang and colleagues that measurable quantities

circulate in the rat.
12 The circulating level in animals is about

50 to 150 pg per ml. A substantial increase (fivefold to ten-

fold) in the circulating concentration of the hormone can be

induced by acute volume expansion 12 or acute hypertension

produced by infusing vasopressin, angiotensin and a-adren-

ergic agents. 13 The exact stimulus to release of the natriuretic

factor—whether stretch or increase in atrial wall tension—has

not been defined. Possible interaction with the atrial neural

systems also awaits clarification.

As expected for any peptide hormone, specific receptors

for the atrial natriuretic factor have been found on cells. There

is a high-affinity receptor in vascular smooth muscle cells

with a dissociation constant of 10“ 10 mol per liter, within the 1

range of circulating levels of the atrial natriuretic factor.
14 A

lower affinity receptor has also been identified (dissociation

constant of 10“ 7 mol per liter), although this might simply be

a kinetic variant of the high-affinity form. 14 The receptor has

been isolated and has a molecular weight of about 140,000

daltons.
15

A fascinating observation has been that the natriuretic

factor causes a pronounced increase in the activity of mem-
brane-bound (particulate) guanylate cyclase.

4 16
In fact, it is

the first hormone identified to reproducibly increase the ac-

tivity of this enzyme. Nitroprusside, on the other hand, in-

creases the activity of cytosolic guanylate cyclase. There is
;

reason to believe that many, perhaps all, of the cellular ac-

tions of the natriuretic factor are mediated by the second

messenger guanosine 3 ',5 '-monophosphate, cyclic GMP. 4 16 !

In addition to cyclic GMP. the role of intracellular calcium in

mediating the hormone's effects remains to be fully defined.

As opposed to the mechanism of action of other putative

natriuretic hormones, the atrial natriuretic factor has no effect

on the sodium-potassium adenosine triphosphatase.

Cardiovascular Effects

Having discussed the structure, source, release and cel-

lular action of the natriuretic factor of atria. I will now turn to

its physiologic effects on the body. One of the first properties

noted was its extreme vasodilatory potency. 1,8 The atrial natri-

uretic factor relaxes smooth muscle previously constricted

with virtually any agent; angiotensin, norepinephrine or po-

tassium. 17 The vasodilation appeared to be direct because it

did not interfere with receptor binding of these agents.

The hypotensive properties of the natriuretic factor are

somewhat variable but were not unexpected given its vasore-

laxant abilities. It came as a surprise, then, that many of its

cardiovascular effects could not be simply attributed to dimin-

ished total peripheral resistance.
18 For instance, in some

studies, an initial fall in total peripheral resistance was fol-

lowed by an increase. The expected tachycardia with vasodi-

lation induced by the atrial natriuretic factor was often re-

placed by a bradycardiac response. Despite an increase in

preload, stroke volume and cardiac output actually declined

in the face of afterload reduction. Thus, negative chrono-

tropic and inotropic effects were induced that contributed sub-

stantially to its hypotensive action. The mechanism by which

the hormone causes a gradual increase in total peripheral

resistance and its negative effects on cardiac output are not

clear. It has no effect on isolated cardiac papillary muscle

preparations. Many of the cardiac functional alterations are

probably indirect, the result of induced reflexes. It has been

suggested that stimulating the cardiac chemoreceptors that

have afferent vagal fibers might mediate some of these re-

flexive events because vagotomy diminishes the opposing pe-

ripheral vasoconstriction and normalizes the cardiac response

to the vasodilation of the atrial natriuretic factor.
18 Further

work is obviously needed to sort out its cardiovascular effects.

It is safe to say, however, that simple vasodilation is an insuf-

ficient mechanism to entirely explain the ability of the natri-

uretic factor to reduce blood pressure.

Endocrine Effects

Before examining the multiple effects of the atrial natri-

uretic factor on endocrine function, I will briefly digress to
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explain why the body "needs” a natriuretic hormone. This

teleologic question is best considered in the context of our

existing knowledge of the function of the major hormonal

system regulating salt balance, the renin-angiotensin-aldoste-

rone axis. These hormones are exquisitely responsive to

changes in salt intake and they are able to adjust renal salt

excretion with equal sensitivity. An abrupt reduction in salt

intake evokes a rapid increase in the renin-angiotensin-aldo-

sterone levels that diminishes renal salt excretion and reestab-

lishes the salt balance with very little net loss of total body salt

content. Yet, as pointed out by Laragh, this precise, regula-

tory hormonal system functions well only when the salt intake

is changed in the downward direction from normal levels—

that is, when salt intake is less than the normal intake of 1 50 to

200 mEq a day.
19 The renin-angiotensin-aldosterone concen-

trations are very low, almost undetectable, when salt intake is

normal or greater than normal. Thus, to establish salt balance

when salt intake is increased, another hormonal system would

have to be called into play. Indeed, the inability of the renin-

angiotensin-aldosterone system to account for maintaining the

salt balance when salt intake is above normal levels or to

explain how the kidney reestablishes salt balance in some

extracellular volume-expanded conditions—such as with the

“escape” phenomenon in primary hypermineralocorticoid

states or in the syndrome of inappropriate secretion of the

antidiuretic hormone—partially explains why a natriuretic

factor has been sought for many years.

The reasoning above might explain why a hormone was

needed to rid the body of excess salt because existing hor-

mones were incapable of achieving such a natriuretic re-

sponse. A surprising endocrine property of the atrial natri-

uretic factor, in addition to its ability to induce a natriuresis,

was its direct antagonism of the action of all major antinatri-

uretic and antidiuretic hormones. It is a potent inhibitor of

renin,
20

either because it directly inhibits renin release or

secondarily suppresses renin secretion by virtue of the in-

creased delivery of solutes to the macula densa—a component

of tubuloglomerular feedback. While depressed renin activity

itself would not change renal salt excretion, the consequently

reduced angiotensin levels would. Angiotensin conserves salt

because it reduces the glomerular filtration rate (by increasing

efferent renal arteriolar resistance and by reducing the glo-

merular permeability-area coefficient) and directly enhances

proximal reabsorption. The vascular actions of angiotensin

are also antagonized by the atrial natriuretic factor.
17

Atrial

natriuretic factor also inhibits aldosterone secretion,
20 not

only because renin-angiotensin is reduced, but by directly

suppressing production by adrenal zona glomerulosa cells.
21

Finally, the natriuretic factor suppresses hemorrhage- or hy-

pertonicity-mediated vasopressin (antidiuretic hormone) re-

lease.
22

Thus, even if the hormone had no ability to increase renal

salt and water excretion itself, it would tend to augment renal

sodium and water excretion as a potent inhibitor of the prin-

cipal antinatriuretic and antidiuretic hormones if these hor-

mones were elevated for any reason. As such, a homeostatic

feedback system is established, as illustrated in Figure 2.

Pressors and salt- and volume-retaining stimuli increase pro-

duction of the atrial natriuretic factor, which in turn tends to

normalize extracellular pressure and volume by antagonizing

the physiologic activity of pressors, by suppressing salt- and

volume-retaining hormones and by initiating a natriuresis (as

discussed below). These counterbalancing effects on the one

hand and pressors, the renin-angiotensin-aldosterone system

and vasopressin systems on the other are analogous to the

complex endocrine system that maintains glucose homeo-

stasis. The natriuretic factor is obviously a critically impor-

tant component of the multiple neurohumoral systems respon-

sible for stabilizing blood pressure and volume.

Renal Effects

The renal action of the atrial natriuretic factor has been

shown to be similar in all species, including rats,
8 23 dogs 20

and. most recently, humans. 24 As shown in Figure 3, the

hormone induces a brisk diuresis. The ionic constituents of

the increased urinary flow are principally sodium and chlo-

ride. A kaliuresis also occurs that is less in quantity than the

natriuresis but is qualitatively brisk. There is virtually no

I 2 3 MET(HUMAN)
Ser Leu Arg Arg Ser Ser Cys Phe Gly GlyArg Ile AspArg Ile Gly

I 50

Ala Gln Ser Gly Leu Gly Cys Asn SerPheArg Tyr oh

Figure 1.—The molecular structure of

28 amino acid atrial natriuretic factor

(ANF), the probable circulating peptide.

Substitution is noted at position 134 of

methionine in human ANF for isoleucine

in rat ANF.

t Blood Pressure/Volume

I

Release of ANF

\

ANF Receptors

I T 1

Vasodilation I Renin/Angiotensin/Aldosterone Natriuresis

I Blood pressure 1 ADH t GFR

Figure 2.— Physiologic regulation and

action of the atrial natriuretic factor

(ANF). ADH = antidiuretic hormone,

GFR = glomerular filtration rate
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bicarbonaturia in normal persons. The degree of saluresis is

proportional to the preexisting state of the extracellular vol-

ume. 25 26

There are two mechanisms by which the atrial natriuretic

factor, or any diuretic for that matter, might mediate a natri-

uresis. First, it might increase the glomerular filtration rate

(GFR). In that case, the kidney would reabsorb as much of the

increased filtered sodium load as possible, but some of the

excess load would be expected to spill into the urine. Thus, the

increment in filtered sodium load would lead to a natriuresis

because the kidney’s sodium transport systems are not per-

fectly load-dependent. Alternatively, if the natriuretic factor

did not alter the GFR or the filtered sodium load, a natriuresis

might occur if it inhibited sodium transport in the nephron.

This latter mechanism is how all current diuretics work. For

instance, diuretics are known that inhibit sodium reabsorption

at each of the sodium transport sites along the nephron: prox-

imal tubule (acetazolamide), the loop of Henle (furosemide

and ethacrynic acid), distal convoluted tubules (thiazides) and

cortical collecting tubules (spironolactone, amiloride and

triamterene). It was quite surprising, then, to discover that the

natriuretic factor acts primarily by the first mechanism, by

increasing the GFR. 23 There is some evidence that it also

slightly inhibits tubular transport.

The change in the GFR by the atrial natriuretic factor is

dramatic, with increases of 30% to 50% above normal. This

augmented filtration is unaccompanied by redistribution of

the GFR within the kidney to “salt-losing nephrons.” 23
In

Figure 3.—Renal excretory effects of the atrial natriuretic factor in

conscious rats (from Huang et al
23

).

addition, it occurs without a major change in the absolute

level or distribution of renal blood flow. 20 - 23 Thus, the en-

hanced GFR with normality of the renal blood flow means that

the filtration fraction (the glomerular filtration rate to renal

blood flow) is substantially increased. The higher GFR and

filtration fraction occur because there is glomerular afferent

arteriolar vasodilation with concurrent efferent arteriolar va-

soconstriction (thus, total renal vascular resistance and renal

blood flow are unchanged).

The primary mechanism, then, by which the natriuretic

factor induces a natriuresis is by increasing the GFR, which

“swamps” a nephron's ability to reabsorb the increment in

sodium load.
26 There are also minor effects on tubular func-

tion. For instance, a direct effect on sodium reabsorption in

the papillary collecting duct has been proposed. Medullary

solute washout due to the diuresis itself would tend to di- i

ntinish passive sodium transport in the loop of Henle. The
contribution of these direct tubular transport inhibitory mech-

anisms to the overall action of the natriuretic factor are quite

small— 10% or less of the total effect.
27 As summarized in

Table 1 , most (90%) of the mechanism by which the hormone

induces a natriuresis is hemodynamic, by increasing the GFR.
As a diuretic agent, then, the atrial natriuretic factor is

quite unique. It is not a tubular poison, in contrast to virtually

all existing pharmacologic diuretic agents. In addition, it in-

creases renal function whereas most diuretics tend, if any-

thing, to diminish the GFR. Finally, it tends to correct

acid-base disorders rather than create them. For example,
,

during metabolic alkalosis, the natriuretic factor increases the

GFR and filtered bicarbonate load in a setting (alkalemia) in

which the kidneys cannot cope with the increased bicarbonate

delivery. Thus, when the natriuretic factor is administered to

a patient with chronic metabolic alkalosis, brisk bicarbona-

turia is induced, the plasma concentration of bicarbonate falls !

and the alkalosis is repaired. 25

Implications for Pathogenesis of Human Disease

As summarized above, there is now abundant evidence

that the atrial natriuretic factor plays an important role in

regulating the pressure and volume of the circulation. It re-

quires but a minor leap of imagination to inquire whether

certain disorders of arterial pressure and volume are due to

deficient synthesis or action by the natriuretic factor. It has

been found, for instance, that a strain of hamsters in which

TABLE 1 .—Renal Mechanism of Action of the

Atrial Natriuretic Factor

Hemodynamic (90%)

t Glomerular filtration rate Yes

Redistribution No

t Renal blood flow No

Redistribution No

Tubular (10%)

i Proximal reabsorption No

i Loop reabsorption ?

Cortical No

Medullary ?

1 Collecting duct reabsorption ?

Cortical No

Papillary ?

t increased, J decreased
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cardiomyopathy predictably develops has diminished atrial

granules .

28 On the other hand, a strain of rats (Dahl) with a

volume-sensitive form of hypertension has been described to

have a normal atrial content of the natriuretic factor but a

diminished responsiveness to the hormone .

29
Patients with

congestive heart failure have an increased plasma level of

atrial natriuretic factor. The possibility of its altered avail-

ability in many disorders of circulatory homeostasis is easily

conceived.

Implications for Therapy

The ability of the atrial natriuretic factor to simultaneously

reduce blood pressure, induce vasodilation, antagonize anti-

natriuretic and antidiuretic hormones and cause a profound

natriuresis opens up many therapeutic possibilities. The ob-

vious use in persons with hypertension has been encouraged,

especially in forms of hypertension that are pressor-mediat-

ed .

30
Its use in patients with edematous disorders (congestive

heart failure, cirrhosis and nephrosis) will also be a useful

avenue of therapeutic exploration, though the tendency for a

secondary reduction in cardiac output may limit this applica-

tion. Protection from overproduction of certain hormones,

such as aldosterone or antidiuretic hormone, may be a pos-

sible use of the natriuretic factor. Its potential as a diuretic in

humans and as a treatment of renal diseases associated with a

diminished GFR or metabolic acid-base derangements cer-

tainly will attract attention. Indeed, the possible therapeutic

uses of this hormone span the disciplines of internal medicine

and will surely be rapidly tested when it becomes more widely

available for clinical trials.

I hope this review has provided at least a hint of why so

much enthusiasm has been engendered in such a short time

since the discovery of the atrial natriuretic factor. The hor-

mone has already contributed extensively to our knowledge of

molecular genetics, cell biology and organ system physi-

ology. Given the pace of research activity and discoveries,

this review must be considered but a progress report. But, if

nothing else, we now know that the heart is a gland.
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Acute and Chronic Pain Diagnosis and
Treatment—Algology

Over the past 15 years the specialty algology has been

emerging in which an interdisciplinary approach is entirely

devoted to the common complaint of pain. An interdisci-

plinary pain team approach appears to avoid the pitfalls of

isolated modalities or polytherapies, which result in remis-

sion and exacerbation of the chronic benign pain syndrome.

Appropriate evaluations must include psychometric

testing, the psychological and psychiatric interview and the

traditional physical examination. Differential spinal or epi-

dural anesthesia delineates sympathetically mediated pain

from somatic and central pain phenomena. Many protopathic

pain syndromes are sympathetically mediated and respond to

sympathetic neural blockade with repeated blocks or 48 to 72

hour infusions via catheters. In addition to these protopathic

pain syndromes, as diagnosed with a differential spinal anes-

thesia, sympathetic blockade remains the first line of treat-

ment in causalgic pain syndromes, reflex sympathetic

dystrophy syndromes and early postherpetic neuralgia. Many
elusive pain syndromes are myofascial in nature and trigger-

point injections with local anesthetics will confirm the clin-

ical diagnosis. Repeated neural blockade of the trigger point

with appropriate muscle stretching and rehabilitation results

in cures of these cryptic pain syndromes. Many sympatheti-

cally mediated pain syndromes have underlying myofascial

trigger points, and both must be addressed separately with

sympathetic neural blockade and trigger-point injections for

optimal results. Neurolytic nerve blocks with phenol or al

cohol are done only after repeated diagnostic blocks confirm

the diagnosis and therapeutic efficacy but lack a summation

effect. Patients with benign pain such as with chronic pancre-

atitis, postherpetic neuralgia (not yet centralized) and facet

joint arthropathies respond favorably to neurolytic anesthetic

blocks.

The intraspinal or technically easier epidural administra-

tion of morphine sulfate via catheters is generally reserved for

the pain of malignancy. Regional opiates may be used in

patients with benign pain if the patients are carefully selected

and psychologically stable. The problems of tolerance and

longevity preclude the widespread use of epidural opiates in

patients with chronic benign pain.

The use of epidural morphine in patients with acute post-

operative pain has gained wide popularity for gynecologic

and obstetric procedures, total hip replacement, thoracoto-

mies and other selected surgical procedures. Administering

preservative-free morphine, 6 to 10 mg, at the termination of

an operation can give excellent pain relief for as long as 12 to

36 hours. Side effects include pruritus, urinary retention and

late respiratory depression about 8 to 14 hours later. Appro-

priate respiratory monitoring is highly recommended.

Without the interdisciplinary team (medicine by com-

mittee) approach to refractory pain and addressing only so-

matic complaints with nerve blocks, transcutaneous electrical

nerve stimulation and analgesics, we are faced with partial

cures and remissions, to again be presented with exacerba-

tions.

Learned illness behavior (operants), psychological prob-

lems and psychiatric disease must be addressed as major is-

sues, or purely somatic techniques for pain relief will

ultimately fail or act as positive reinforcers of pain behavior.

Pain classes, operant conditioning, behavior modifica-

tions and stress management including biofeedback and hyp-

nosis form the backbone of behavioral techniques. Most

patients may be treated in a four- to six-week structured out-

patient program of 8 to 12 hours per week consisting of nerve

blocks, trigger-point injections with neuromuscular rehabili-

tation, transcutaneous electrical nerve stimulation and psy-

chological techniques. Inpatient pain programs, of four

weeks' duration, are for patients who need narcotic and other

drug detoxifications in a protected environment while partici-
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pating in a structured pain program. The use of stimulation-

produced analgesia (transcutaneous electrical nerve stimula-

tion and electroacupuncture) has gained wider acceptance

when used in a total pain program. These stimulation tech-

niques are both intimately linked to endogenous opiates (nal-

oxone reversable) and nonopioid pathways (non-naloxone

reversable), depending on stimulation indices.

The interdisciplinary team approach must be used in the

diagnosis, addressing of issues and subsequent treatment

planning for optimal therapeutic outcome.

RICHARD J. KROENING. MD. PhD
Reno, Nevada
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Awareness and Anesthesia

An obvious goal of general anesthesia is to render a patient

insensible to pain and emotional stress during a surgical pro-

cedure. Unfortunately, awareness during surgery sometimes

occurs despite apparently adequate anesthesia. Awareness in

the usual sense is a complex phenomenon involving the regis-

tration of a stimulus (hearing a voice, feeling pain), consoli-

dation into a long-term memory and conscious recall of the

stimulus. Awareness during an operation can range from

simply hearing voices to experiencing severe pain and terror.

A patient may not consciously be able to retrieve a memory of

awareness but may be able to do so under hypnosis.

Experience in obstetric anesthesia, in which anesthetic

doses are intentionally reduced to minimize effects on the

neonate, shows that the incidence of awareness during general

anesthesia is related to the dose of anesthetic administered.

Victims of major trauma are another group of patients who
tend to be given a relatively low dose of anesthetic. Severely

injured trauma victims may be given little or no anesthetic

while they are being resuscitated during the early stages of

emergency surgical repair. Consequently, a substantial per-

centage have recall forevents and pain during their treatment.

This may occur despite the presence of hypotension and hypo-

thermia-factors that are known to reduce the requirement for

an anesthetic.

Auditory-evoked responses are maintained during clinical

levels of anesthesia. This explains why patients can hear and

therefore be aware of the surgical experience (conversation,

being operated on) even though there is no apparent pain. If

unprepared for this experience, as most patients are, their

inability to respond to or communicate their predicament may
produce more psychological distress than any actual pain.

After an operation, a syndrome of a traumatic neurosis may
develop. This is characterized by anxiety and irritability, re-

petitive nightmares, a preoccupation with death and a reluc-

tance to discuss symptoms. Although in rare cases

psychotherapy may be necessary, this syndrome can usually

be cured by simply and directly explaining why the patient

was aware during the surgical procedure.

Results of initial studies indicated a very low incidence

(1%) of verbal recall of and recognition for events during

routine anesthesia. Unfortunately, the methods used in these

early studies to assess amnesia may not have been adequate. In

these studies patients were exposed to stimuli such as letter-

word pairs, lists of words or music. After the surgical proce-

dure, they were tested for conscious recall of these benign

stimuli. When a similar study was done with a more mean-

ingful stimulus, such as a mock crisis during an operation,

recall of the crisis through hypnosis was elicited in a high

percentage (80%) of patients, although none had conscious

recall

.

Other studies show that verbal recall and memory appear

not to be sensitive indicators of awareness or ‘‘learning'’

during anesthesia. Learned, nonverbal behavior in response

to conversation during anesthesia may indeed be possible even

though verbal behavior indicates complete amnesia. Most in-

triguing is the concept of the distinction between memory and

awareness of memory— is it possible that patients know about

events and conversation during anesthesia but do not know
that they know? Unfortunately, studies attempting to modify a

patient’s postoperative course by making positive suggestions

during anesthesia have had inconclusive results.

In conclusion, patient groups who tend to receive rela-

tively low doses of anesthetics—such as obstetric patients,

trauma victims, those critically ill or with severe cardiac dis-

ease—are at an increased risk for awareness during anesthesia

and surgery. The fact that most patients have no conscious

recall of events or conversation during general anesthesia is

comforting, but the memory may actually be there. It may
take hypnosis to retrieve the memory or the memory may be

reflected in nonverbal behavior. Conversation in the oper-

ating room should be judicious. If awareness is suspected

during an operation, the patient should be spoken to and

reassured. If awareness is discovered after the operation, the

patient must be given the opportunity to discuss and under-

stand its occurrence. If necessary, psychiatric consultation

should be obtained.

MARTIN S. BOGETZ. MD
San Francisco
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Recent Advances in Managing Cancer
Pain—The Anesthesiologist’s Role

About 800.000 people a year have cancer diagnosed and

60% to 80% of these patients will have moderate to severe

pain, requiring the use of narcotic analgesics. More than

1,000 pain clinics have mushroomed throughout the United

States primarily to address chronic benign pain, but only four

pain clinics systematically address cancer pain.

Anesthesiologists make up the majority of physician

members of the American Pain Society, a society formulated

Bennett HL. Davis HS, Giannini J A: Non-verbal response to intraoperative conver-

sation. BrJ Anaesth 1985 Feb: 57:174-179
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to advance the research and management of pain from chronic

benign conditions and from cancer. This predominance is not

surprising, as anesthesiologists are often called as consultants

in pain management because of their expertise in narcotic

pharmacology and neural blocking procedures. Anesthesiolo-

gists who get deeply involved in managing chronic pain,

however, realize rapidly that occasional "nerve blocking”

will not single-handedly solve a patient’s pain problem.

Therefore, more and more anesthesiologists have come out of

the operating room to become “algologists” (from the Greek

word algos , meaning pain), progressively involving them-

selves in the total physical and psychological management of

patients with chronic pain.

To understand their role in managing cancer pain, anesthe-

siologists have to dispel some of the myths regarding the use

of somatic therapies. Rarely is neural blocking or drug

therapy effective as sole therapy. Neurolytic blocks and sur-

gical rhizolysis are not permanent, and involvement with psy-

chological factors is absolutely necessary. Somatic and

psychological therapies must be simultaneously orchestrated

to achieve maximum effect on the changing pain patterns that

emerge with the progression of disease. Tailoring narcotic

and nonnarcotic analgesics to each person’s needs, the con-

comitant use of antidepressants and controlling side effects

are the mainstays of therapy. Antidepressant drugs are re-

quired by most patients with cancer pain because of the high

incidence of reactive depression, evidenced by their high

scores in hysteria, depression and hypochrondriasis when
tested with the Minnesota Multiphasic Personality Inventory.

Combining a low-dose narcotic with a nonsteroidal anti-in-

flammatory drug such as ibuprofen, 600 mg, produces more

analgesia compared with the same narcotic dose given alone,

especially in patients with bone metastasis. The use of analge-

sics for chronic cancer pain differs from their use for acute

pain. One has to respect the fact that tolerance with prolonged

narcotic use is predictable and varies individually. Therefore,

the use of a time-contingent, around-the-clock approach, tai-

loring the drug dose and frequency regimen to the individual

patient, is mandatory for adequate pain control. Newer, long-

er-acting narcotics, such as MS Contin (the Purdue Frederick

brand of morphine sulfate), diminish the need to take drugs

frequently.

Neural blocking is generally resorted to only if intolerable

side effects develop with analgesics, when the area of pain is

local enough, when functions important to a patient will not

be compromised with neurolytic block and when cognitive-

behavioral factors will not negate the beneficial effect of

block. Neurolytic blocks should not be done without a prior

diagnostic local anesthetic block. Celiac plexus block and

somatic nerve block must be done under fluoroscopy for preci-

sion.

Anesthesiologists should be aware of the indication for

using recently introduced pain management techniques such

as central and stimulation-produced analgesia and intrathecal

and epidural opiates. Periventricular grey stimulation is

known to induce endorphin release but plasma and cerebro-

spinal fluid specimens do not reveal a consistent increase of

endorphins. An indication for this technique includes the

presence of generalized pain, poor analgesia and intolerable

side effects with narcotics. Recent studies in our institution

(the University of California, Los Angeles) show that 13 of 17

patients who received periventricular grey stimulation with-
!

drew themselves from narcotics within two weeks after the

surgical procedure. Peripheral stimulation with transcuta-

neous nerve stimulation is limited to deafiferentation pain and

as an adjunct to pharmacologic tailoring. Postherpetic and

postsurgical pain respond well to this treatment, in contrast to

bone or neural compression pain. The subject of intrathecal

and epidural opiates has been dealt with repeatedly in anes-

thesia literature. The main concern in using this modality in

patients with chronic cancer pain is that, as with other routes, I

tolerance develops with epidural opiates with ongoing use and

patients therefore require frequent dose adjustments.

THERESA FERRER-BRECHNER. MD
Los Angeles
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Bupivacaine Toxicity

In 1979 Albright described five cases of death resulting from

accidental intravascular administration of long-acting amide

local anesthetics, and the speculation was that bupivacaine

hydrochloride is relatively more cardiotoxic than the shorter

acting amide local anesthetic lidocaine. This speculation has I

been controversial and the subject of intense investigation.

In the past several years, extensive studies of bupivacaine

cardiotoxicity have involved a variety ofexperimental models

including isolated animal hearts, unanesthetized and unventi-

lated mice, anesthetized and ventilated cats and dogs, awake

monkeys and awake and unanesthetized dogs and sheep. Al-

though the results of these studies have conflicted, it has be-

come increasingly apparent that bupivacaine is more

cardiotoxic than lidocaine. In conscious sheep, clinically

equivalent doses of lidocaine and bupivacaine produce the

expected toxic effects on the central nervous system with

intravenous bolus injection. Serious cardiac arrhythmias de-

velop with the use of bupivacaine, however, and not with

lidocaine. When acute respiratory acidosis is induced in

sheep just before administering a local anesthetic, bupiva-

caine, but not lidocaine, produces fatal cardiovascular col-

lapse.

A possible mechanism for the differences in the cardiotox-

icity of these two amide local anesthetics has been offered by

Clarkson and Hondeghem. The electrophysiologic effects as-

sociated with bupivacaine and lidocaine were studied in

guinea pig ventricular muscle with a voltage clamp technique

to control membrane potential. Both local anesthetic agents

block cardiac sodium channels during the upstroke of the

action potential, but the recovery from block during diastole

proceeds slowly with bupivacaine compared with lidocaine.

Lidocaine rapidly enters and leaves the sodium channel;
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bupivacaine, however, is a “fast-in, slow-out” agent. As a

result of the slow recovery with the use of bupivacaine, a

substantial frequency-dependent block accumulates at heart

rates between 60 and 150 beats per minute (slow recovery

from block during diastole). Bupivacaine is therefore more

cardiotoxic than lidocaine at clinically equivalent local anes-

thetic concentrations; bupivacaine is potentially cardiotoxic

when a large dose (probably 1 mg per kg of body weight or

greater) is given intravascularly.

In August 1984, with an increasing number of reported

deaths related to accidental intravascular bupivacaine injec-

tion, mostly among the obstetric population, the Food and

Drug Administration issued urgent new recommendations

about bupivacaine, stating that the 0.75 % concentration is no

longer recommended for obstetric anesthesia. The reason for

the increased incidence of cardiotoxic reactions to bupiva-

caine in pregnancy is not clear. It may be due to the more

frequent use of bupivacaine for obstetric epidural blocks or

possibly that the physiologic changes during pregnancy make

a woman more susceptible to such reactions, or more difficult

to resuscitate, than a nonpregnant woman.

Despite its potential cardiotoxicity, bupivacaine remains a

very useful agent for regional anesthesia, with a longer dura-

tion of action than lidocaine and, in lower concentrations, the

ability to produce a high-quality analgesic block with minimal

motor block. With careful administration and using meticu-

lous techniques of test dosing and slow administration of a

dose in fractional amounts, bupivacaine can be used effec-

tively and safely. It is apparent, however, that great caution

must be exercised to prevent an accidental intravascular injec-

tion of a large dose of bupivacaine, whatever the concentra-

tion.

MARK A. ROSEN. MD
San Francisco
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Hypokalemia and Potassium
Administration in the Perioperative Period

Perioperative hypokalemia has given anesthesiologists

cause for concern due to the accepted relationship between

low serum potassium levels and cardiac dysrhythmias. Two
practices resulting from this concern have recently been ques-

tioned: automatic postponement of elective surgical proce-

dures when a serum potassium level is below arbitrarily

chosen levels, resulting in inconvenience to the patient and the

surgical team and a pronounced increase in the cost of hospital

care; second, aggressive intravenous replacement of potas-

sium that in itself can precipitate serious morbidity and mor-

tality.

Serum potassium levels reveal little information about the

total body exchangeable potassium (representing 0.4% of the

total body potassium). If a serum potassium concentration of

4.0 mEq per liter is considered normal, a potassium level of

3.0 mEq per liter reflects a 25% deficit of total body potas-

sium. In a 70-kg adult, this represents 1,100 mEq of potas-

sium, too great a deficit to replace rapidly with safety. Acute

hypokalemia can be seen during anesthesia; for example, a

decrease in a serum potassium level of 1 mEq per liter can

result from hyperventilation that reduces the arterial carbon

dioxide pressure from 45 torr to 25 torr. resulting in no loss of

total body potassium and a 12-mEq transfer from the extracel-

lular to the intracellular compartment of potassium ions. Re-

placement in this situation is unnecessary and carries the risk

of a dangerously high serum potassium level being attained.

Studies by Vitez and colleagues of patients with chronic

hypokalemia and by Allard and Cheek of patients with acute

hypokalemia seen intraoperativelay both suggest that the dan-

gers of hypokalemia in the perioperative period may have

been overstated and may be less than that of iatrogenic hyper-

kalemia from overadministration or too rapid an administra-

tion of potassium.

The commonly accepted potassium levels for an elective

operation (3.0 mEq per liter for chronic hypokalemia and 3.5

mEq per liter for hypokalemia and digitalis therapy) are arbi-

trary generalizations that the study of Vitez and associates

would suggest are too high to routinely cancel surgical proce-

dures. The interpretation of a single potassium level should be

judged individually in light of the clinical situation within

which it is found, and electrocardiographic evidence of hypo-

kalemia should be elicited. If potassium is to be administered

in a patient with chronic hypokalemia, it should ideally be

given before the admission of the patient for an operation. If

hypokalemic-related cardiac dysrhythmias occur and intrave-

nous repletion of potassium is considered necessary, it should

be administered in dilute solution through a central line at a

maximum rate of 0.5 mEq per kg per hour with continuous

electrocardiographic monitoring.

MARTIN W. ALLARD. MD
Lomu Linda, California
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Malignant Hyperthermia Update
In the early 1970s, malignant hyperthermia was the

leading cause of anesthetic deaths, with an estimated mor-

tality rate of 65% to 80%. By the mid-1980s mortality rates

have dropped to below 5% . This dramatic change in statistics

can be attributed to several factors: an awareness by the med-

ical and lay community, with the increased detection of per-

sons who might be susceptible to malignant hyperthermia; the

early detection and treatment of malignant hyperthermia by

anesthesiologists, and the availability (1979) of injectable

dantrolene sodium, a drug that effectively reverses a malig-

nant hyperthermia crisis.

Typically the syndrome is manifested by sinus tachy-

cardia, a rising blood pressure and tachypnea. The skin be-

comes mottled—cyanotic with patches of bright red flushing.

Rigor mortis-like stiffening of masseter or all skeletal muscles

may develop. The temperature increase that results from the

hypermetabolic condition in skeletal muscle occurs relatively
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late. In fulminant cases the syndrome may progress in as few

as 20 minutes to severe acidosis, a rise in the end-tidal carbon

dioxide, shock and ventricular fibrillation with only a modest

fever.

Laboratory findings of metabolic and respiratory acidosis

may be detected before an increase in temperature. Arterial

oxygenation remains adequate despite pronounced cyanosis.

After an initial rise in the serum potassium levels to between 6

and 14 mEq per liter, hypokalemia may develop as a result of

redistribution and urinary excretion. Serum creatine phospho-

kinase (CPK) levels start rising as soon as a crisis begins but

do not reach peak values for 1 2 to 48 hours.

The recommended treatment of acute malignant hyper-

thermia is to discontinue administration of the triggering

drugs, hyperventilate with 100% oxygen and administer dan-

trolene, 2.5 mg per kg, intravenously as quickly as possible.

If rigidity, acidosis and tachycardia are not reversed in a few

minutes, additional dantrolene (up to 10 mg per kg) should be

given. Acidosis correction may require giving sodium bicar-

bonate, 1 or2mEqperkg. Frequent determinations of arterial

blood gases and electrolytes, glucose and serum CPK mea-

surements will assist management. Dantrolene therapy should

be continued at 2.5 mg per kg every six hours until the crisis

fully resolves. The urine output should be monitored because

myoglobinuria may be followed by acute tubular necrosis. If

the clinical and laboratory findings return to normal with the

use of dantrolene, cooling measures may not be needed.

Early recognition is critical in treating a malignant hyper-

thermia crisis. No patient receiving less than ten minutes of

anesthesia has died. Conversely, all patients for whom treat-

ment was delayed more than two hours have succumbed.

Malignant hyperthermia is a familial disease, but its ge-

netics remain unclear. Originally thought to have an auto-

somal dominant inheritance, the actual pattern appears more

complex. In a personal or familial anesthetic history, items

such as unexplained cardiac problems, fever, muscle rigidity

and prolonged recovery from anesthesia should not be ig-

nored.

The reported incidence of malignant hyperthermia is ap-

proximately 1 in 12,000 anesthesia inductions in children and

1 in 40,000 anesthesia inductions in adults. This discrepancy

is not understood. Thiopental sodium, commonly used for

adult inductions, has been shown to delay the onset and se-

verity of the syndrome, but this drug is less frequently used in

pediatric anesthesia.

The most reliable test for a susceptibility to malignant

hyperthermia is a contracture test done on a fresh biopsy

specimen of muscle. The muscle segments are removed under

local anesthesia or during an indicated elective general anes-

thetic and are immediately suspended in an oxygenated bath.

Diagnosis is established by observing the contractions of the

muscle in response to caffeine and halothane, which have

little effect on normal muscle. This test is not routine and is

done in only a few centers. A recently developed test using

calcium uptake in thin, frozen muscle slices, although not

fully evaluated, suggests that the increase of susceptibility

may be greater than previously reported.

An elective surgical procedure is not contraindicated in

patients known to be susceptible. Regional anesthesia is pre-

ferred, although care should be taken to avoid unnecessary

stress. General anesthesia can be done safely with a nitrous

oxide-narcotic technique augmented by nondepolarizing

muscle relaxants as needed. Some physicians prophylacti-

cally administer dantrolene intravenously or by mouth,
j

whereas others believe it is unnecessary. In a crisis, intrave-

nously given dantrolene is effective within one or two circula-

tion times.

Patients who may have had a hyperthermic crisis and dose

relatives with either a myopathy or increased CPK activity

must be considered susceptible until a biopsy proves other-

wise. They should wear a Medic-Alert tag that reads, “Ma-
lignant Hyperthermia—No potent inhalation anesthetics or

succinylcholine.” They should be referred to the Malignant

Hyperthermia Association of the United States, PO Box

3231, Darien, CT 06820, telephone (203) 655-3007. This

organization publishes an informational quarterly designed

for the lay public. The association maintains a 24-hour physi-

cian referral service to assist with both crises and elective

management

.

The status of malignant hyperthermia in dental anesthesia

has raised considerable controversy. Any clinic administering

general anesthesia to dental patients must be adequately

equipped to handle a crisis. This includes an immediately

available supply (at least 36 ampuls) of dantrolene. In the

1970s there were reports that the amide local anesthetics,

such as lidocaine, were capable of producing a crisis. Recent

statistical analysis of many dental anesthetics has not sup-

ported this premise. The small amount of amide local anes-

thetics used in most dental cases is probably safe. If a patient

is known to be susceptible to malignant hyperthermia, the

procedure should be done in a fully equipped operating room.

DANIEL I. SESSLER. MD
San Francisco

ROBERT C. REYNOLDS. MD. PhD
Los Angeles
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The Choice of Anesthesia in

Myocardial Ischemia

The choice of anesthetic agent for a patient with myocardial

ischemia is controversial. Slogoff and Keats showed that the

occurrence of intraoperative ischemia during coronary artery

bypass grafting resulted in a threefold increased risk of post-

operative infarction.

The choice of an anesthetic depends on an understanding

of its effects on the major determinants of myocardial oxygen

consumption: contractility, wall tension and heart rate as well

as any direct effects on the coronary circulation. Clinical

studies generally have relied on indirect hemodynamic mea-

sures of myocardial oxygen balance and electrocardiographic

evidence of ischemia. In several studies, global myocardial

blood flow and lactate metabolism have been estimated using

coronary sinus catheterization. Interpreting these studies is

difficult due to the inability to assess regional ischemic

changes accurately, although the intraoperative use of

two-dimensional transesophageal echocardiography will be

helpful in future studies. Cardiac work clearly should not be
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allowed to increase during the induction or the maintenance of

anesthesia, but how much it should be reduced is controver-

sial. In this regard, the two major types of anesthetics, inhaled

volatile agents and narcotics, differ significantly.

Use of the inhaled volatile anesthetic halothane (Flu-

othane) results in a dose-related depression of myocardial

contractility, cardiac output and mean arterial blood pressure.

Heart rate and systemic vascular resistance remain un-

changed. Myocardial blood flow and oxygen extraction de-

crease with an appropriate increase in coronary vascular

resistance, implying normal autoregulation of the coronary

circulation. This reduction in myocardial work and oxygen

consumption has been termed “low pressure-low demand"
anesthesia. Undesirable effects, however, including possible

junctional and ventricular dysrhythmias, as well as signifi-

cant biotransformation, have tempered its use.

Isoflurane (Forane), a newer volatile anesthetic with little

biotransformation, is now in widespread use. Data from
healthy volunteers have suggested that it preserves myocar-

dial contractility. In older patients undergoing a surgical pro-

cedure, however, its direct effects are similar to those of

halothane. Systemic vasodilation results in a lowering of vas-

cular resistance that “unloads” the heart, reducing myocar-

dial wall tension. A decrease in the mean arterial blood

pressure may occur due to its negative inotropic effects. The
heart rate may increase and require a narcotic or a /3-blocker

for control. Reiz and co-workers noted increased coronary

blood flow and coronary sinus oxygen content associated with

reduced coronary vascular resistance, suggesting direct vaso-

dilation of the coronary circulation with "luxury perfusion.”

Several of these patients showed lactate production, electro-

cardiographic evidence of ischemia or both, which suggested

a “coronary steal” phenomenon. Further studies are needed,

especially those dealing with outcome. Enflurane (Ethrane),

which behaves like halothane in many respects, may also be a

coronary vasodilator (although to a lesser degree than iso-

flurane).

The narcotic anesthetics have gained popularity since a

lack of significant cardiac depression with the use of high-

dose morphine was documented. The synthetic narcotic fen-

tanyl citrate has greater potency, more rapid onset and elimi-

nation and it lacks histamine release. Studies have

documented its lack of myocardial depression and the absence

of direct effects on the coronary circulation. In addition, the

heart rate is usually unchanged or even lowered, which will

prolong diastolic coronary perfusion. Sufentanil citrate (Su-

fenta), a new, more potent analog of fentanyl now in clinical

use, has cardiac effects similar to those of fentanyl. The prin-

cipal problem with the use of high-dose narcotics as sole

anesthetics is an incomplete attenuation of autonomic re-

sponses to surgical stimulation, causing hypertension and

tachycardia with resultant increases in myocardial oxygen

consumption and lactate production. However, used in com-

bination with other intravenous agents such as diazepam,

/3-blockers, vasodilators or with volatile anesthetics, these

responses may be controlled.

Although no sole anesthetic agent is ideal, the use of a

combination of a narcotic and a volatile anesthetic may be best

in a patient with an ischemic, nonfailing ventricle. Data on

the use of volatile agents in patients with a failing ischemic

ventricle are limited; however, the potential for a pronounced

reduction in coronary perfusion pressure exists. No study has

shown the superiority of any anesthetic in patients with myo-
cardial ischemia. Indeed, the most important variables will

remain the well-controlled induction, maintenance and emer-

gence from anesthesia using appropriate electrocardio-

graphic, hemodynamic and, possibly, echocardiographic

monitoring. A key aim should be to maintain an adequate

coronary perfusion pressure while avoiding increases in heart

rate or afterload. Ischemia should be treated aggressively,

either by manipulating the anesthetic level or by adminis-

tering nitrates or calcium channel or /3-blockers.

MARTIN J. LONDON, MD
San Francisco
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Patient-Controlled Analgesia—A New
Concept in Postoperative Pain Control

Controlling postoperative pain is a problem for patients

and is often a frustration for health care personnel. Physi-

cians’ and nurses’ fear of opiate side effects leads to the under-

prescribing of analgesics both in terms of dose and dosing

interval: too little is given too seldom. This problem is made
worse by wide individual patient variation in analgesic re-

quirements. The search continues for the perfect analgesic

(pain control with no side effects), but even if this highly

sought agent is found, pain relief will likely be limited by the

method of administration. Ideally, an analgesic is given to

achieve a uniform serum concentration tailored to a patient's

requirements for pain relief, yet using the minimal dose to

keep side effects acceptable. Patient-controlled analgesia is a

new way to administer analgesics that meets these require-

ments.

Patient-controlled analgesia (PCA) is a method by which a

patient intravenously self-administers small doses of opiate to

meet his or her analgesic needs. A computer-controlled sy-

ringe pump is programmed for an analgesic dose and minimal

dosing frequency, and the patient triggers delivery by the

push of a button. Thus, the patient can achieve an ideal bal-

ance between analgesia and analgesic side effects. With small

incremental doses of opiate, serum concentrations are rela-

tively constant and change with the patient’s needs. The

equipment for this technique has only recently become avail-

able; the Harvard PCA model (C.R. Bard, Inc) is the most

versatile and sophisticated apparatus. Morphine sulfate has

been most frequently used with this technique in doses of 1 to

3 mg and with a minimal dosing frequency of 6 to 1 5 minutes,

the shorter intervals with the smaller doses. The higher doses,

although perhaps more convenient for a patient, achieve

higher peak blood concentrations and may more frequently

cause side effects. Other medications have been used, but

none have proved superior to morphine.

As a new technique, PCA must be compared with com-

monly used methods for analgesic dosing. It is superior to
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morphine given intramuscularly on an “as-needed” schedule;

PCA causes less sedation or nausea and gives more consistent

pain relief. An opiate given intramuscularly on a regular

schedule compares more favorably with PCA, with both tech-

niques offering considerable improvement over analgesia

given as needed. Less information is available on continuous

intravenous infusion of morphine, but PCA appears to be

superior. With PCA, serum levels may be altered by patients

as their needs change, but with a continuous infusion, a delay

is introduced because the patients depend on a nurse or physi-

cian to modify the infusion for improved analgesia or reduced

side effects. Patient participation and control may be impor-

tant in the effectiveness of PCA. Reduced anxiety levels and a

placebo effect may improve analgesia. Not only have serious

side effects with PCA been rare, but it may shorten hospital

stays because respiratory function and possibly postoperative

ambulation are improved.

Although PCA has wide applications, there are some limi-

tations to its use. Patients must be able and willing to partici-

pate in their own care and must understand the general

principles of the concept. This technique should be avoided in

patients with a narcotic-abuse history because they might

have difficulty separating pain relief from the other effects of

the opiate medication, such as euphoria. On the other hand, in

patients in whom tolerance to opiates has developed but who
are not at risk for abuse, this technique could allow the pa-

tients to compensate for their increased requirements for med-

ication.

In conclusion, patient-controlled analgesia appears to be a

safe and superior method for postoperative pain control. At

present morphine appears to be the analgesic of choice. With

this technique, most patients will have good analgesia with

minimal side effects.

BRADFORD D. HARE. MD, PhD
Salt Lake City
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Spinal Narcotics

One of the most exciting and clinically important recent

advances in anesthesiology has been the treatment of pain by

injecting narcotics into the subarachnoid or epidural spaces

(spinal narcotics). Spinal narcotics are effective in managing

cancer and chronic back pain, causalgia, claudication and

pain associated with myocardial infarction, thrombophle-

bitis, herpes zoster and nephrolithiasis. Because spinal nar-

cotics relieve both visceral and somatic pain, they provide

intense, long-lasting pain relief following all types of surgical

procedures.

Spinal narcotics produce a selective neuronal block—that

is, only the sensation of pain is affected. Thus, their major

advantage over local anesthetics is the complete avoidance of

motor and autonomic nervous system blockade. Patients

treated with spinal narcotics are comfortable, can breathe

deeply, cough and ambulate earlier. This in turn reduces the

risks of pulmonary emboli and other respiratory tract compli-

cations.

Respiratory depression, a complication of spinal nar-

cotics, is encountered more frequently after subarachnoid ad-

ministration. It is due to the rostral spread of narcotic through

the cerebrospinal fluid to the brain stem. Respiratory tract

problems usually occur within the first 6 hours but can occur

as late as 24 hours after injection. Although sudden apnea has

been reported, a gradual slowing of the respiratory rate or a

decrease in tidal volume is more common. Respiratory tract

complications can be reversed immediately with intravenous

administration of naloxone hydrochloride without affecting

analgesia.

Clinically significant respiratory depression is rare in pa-

tients previously made tolerant to narcotics. Thus, there have

been no reports of respiratory arrest in patients with chronic

cancer pain treated with morphine sulfate who subsequently

receive large amounts of spinal narcotics. Even for patients

having a routine surgical procedure who are treated with epi-

dural narcotics, respiratory tract complications are infrequent

and usually occur only when parenteral narcotics are also

given.

Although respiratory depression is uncommon, all pa-

tients receiving spinal narcotics should be observed closely.

In a recent survey, 18% of American anesthesia departments

reported that at their institutions spinal narcotics were rou-

tinely administered in surgical wards. Many anesthesiolo-

gists, however, still prefer to use spinal narcotics only in an

intensive care unit or a postanesthesia recovery room where

their patients’ respiratory state can be monitored.

A unique and relatively minor side effect of spinal nar-

cotics is pruritus. Urinary retention is also common. Histo-

logic examination of spinal cord specimens from patients with

cancer treated with epidural morphine as long as six months

showed no evidence of neurologic damage. Spinal narcotics

have never been associated with neurotoxicity, but as a safety

precaution only preservative-free solutions are used.

With increasing lipid solubility, potency is increased. Li-

pophilic narcotics, however, have a shorter effective duration

of action (Table 1). For example, less hydromorphone hydro-

chloride than morphine is needed for an equivalent block

TABLE 1—Epidural Narcotic Dosage, Onset and Duration of Action

Drug

Dose,

mg

Complete

Pain Relief,

min

Analgesia

Duration,

hr

Fentanyl citrate (Sublimaze) . . . 0.05 to 0.1 20 4.0

Hydromorphone hydrochloride (Dilaudid) . . . ... 1.0 to 1.5 25 11.5

Meperidine hydrochloride (Demerol) ... 30 to 100 0 20 6.0

Methadone (Dolophine) hydrochloride 5.0 17 8.0

Morphine sulfate (Duramorph) ... 5 to 10.0 45 18.0
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because hydromorphone is a more potent agent. Unfortu-

nately, the duration of analgesia is shorter, and so the block

has to be resupplemented more frequently when hydromor-

phone is used. Fewer respiratory tract complications are asso-

ciated with lipophilic agents like fentanyl citrate and hydro-

morphone, as less drug is given. Also, most of what is

administered binds to spinal cord receptors, leaving less un-

bound drug available to migrate to the brain stem and cause

respiratory depression.

In conclusion, the spinal administration of narcotics re-

sults in a powerful and selective analgesia. In patients with

acute postoperative incisional pain, drugs like hydromor-

phone or fentanyl have the best efficacy-versus-safety ratio

because there are fewer major complications with these lipo-

philic agents. The epidural route is preferable to the subarach-

noid route because of the ability to titrate doses and the ease of

administering repeated doses through the catheter. Although

long-acting hydrophilic agents such as morphine have no ad-

vantage when given epidurally, they are indicated when given

as a single shot intrathecally

.

JAY B BRODSKY. MD
Stanford, California

REFERENCES

Cousins MJ, Mather LE: Intrathecal and epidural administration of opioids. Anes-

thesiology 1984 Mar; 61 :276-3 10

Horan CT, Beeby DG, Brodsky JB. et al: Segmental effect of lumbar epidural

hydromorphone: A case report. Anesthesiology 1985 Jan; 62:84-85

Mott JM, Eisele JH: A survey of monitoring practices following spinal opiate

administration. Anesth Analg 1986 Feb; 65 : S 1 05

ADVISORY PANEL TO THE SECTION ON ANESTHESIOLOGY

C. Philip Larson, md
Advisory Panel Chair

CMA Scientific Board Representative

Stanford

Peter L. McDermott, md
CMA Section Chair

Camarillo

Bernard D. Morgan, md
CMA Section Secretary

Riverside

Arthur O. McGowan hi, md
CMA Section Assistant Secretary

Lakewood

Floyd S. Brauer. md
Loma Lirtda Universin

H. Barrie Fairley, md
Stanford University

John H. Eisele, Jr, md
University of California, Davis

Kevin Tremper, md. PhD

Section Editor

University of California. Irvine

Ronald L. Katz, md
University of California, Los Angeles

Lawrence Saidman, md
University of California, San Diego

Ronald D. Miller, md
University of California, San Francisco

John F. Viljoen, md
University of Southern California

Thomas A. Feeley, md
Portola Valley

Malcolm G. Miller, md
Orange

Gerald Nudell, md
Tarzana

Gilbert Kinyon, md
La Jolla

MAY 1986 144 • 5 603



Editorials

Coalitions Make Sense

The growing interest within organized medicine to

achieve some of its goals by working through coalitions of

groups and organizations that share these goals makes emi-

nent sense. For some time it has been increasingly clear that

the medical profession, standing alone, simply does not have

the social, economic or political muscle to bring about some

of the changes that it believes are necessary in the patients’

and public interest. Our real strength lies in our understanding

of the science and technology of patient care, in our usually

unfailing advocacy of what we believe best for patients and in

our intimate participation in caring for those who are sick,

injured or emotionally disturbed and also in the more generic

problems of health care. So far we have not been as successful

as we could wish in bringing these real strengths to bear in the

social, economic and political arenas of health care as these

exist today. The battles are being fought on turf other than our

own and often under rules that seem not to speak to what we
know to be the realities of health care, at least as physicians

and many patients understand them.

As our overall society has become more complex and

costly (this due to technologic progress, increasing special-

ization and interdependence between men and machines and

the need for some formal organization and often bureaucratic

governance to make it work), health care has surfaced as the

most visible focus of many problems that will inevitably de-

velop in other segments of an increasingly complex society.

Problems such as equity, justice, access, costs, quality and

inability to provide everything we know how to provide for

everyone who has a legitimate need will not for long be con-

fined to the field of health care. Similar kinds of problems are

clearly on the horizon in our legal system, our educational

system and even in much of business and industry. In health

care, at least, these are not due to poor performance. Rather

they are problems of unprecedented success.

But to focus more closely on the role of the medical profes-

sion in health care, we have many of these new kinds of

problems in spades. Neither our democratic profession nor

our democratic society has yet learned how to deal with them.

In some ways society seems to be looking to the profession for

leadership and in other ways it seems to be doing everything it

can to weaken the profession, if not to render it impotent.

Nevertheless, everyone seems to be groping for solutions.

This kind of situation cries out for leadership, whether in the

public or private sector, and in a democratic system leader-

ship cries out for support, for allies, ifitisto succeed.

The issue of tort reform is a case in point. The problem

surfaced seriously first in health care, in the sudden unavail-

ability of professional liability insurance for physicians, and

this was so severe that in 1975 the California Legislature

enacted the Medical Injury Compensation Reform Act

(MICRA) which among other things placed limits on noneco-

nomic awards and attorneys’ contingency fees. Ten years

later, in 1985, this pioneering California law was upheld by

the United States Supreme Court, and for the first time the law
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became fully operative. As might be expected, those who
oppose this law are now seeking to challenge it both in the

Legislature and at the ballot box. All of this accomplishment

was spearheaded by the California Medical Association, but

it was not done without allies. A coalition with other groups

having similar concerns contributed substantially and essen-

tially to this success.

But the broader liability problem, of which the medical

professional liability had surfaced as the tip of an iceberg, was

not solved. Public liability insurance of all kinds became pro-

gressively less available, and has provided progressively less

coverage for insureds over the last decade. Another coalition,

again strongly supported by the California Medical Associa-

tion, has now addressed this broader problem and has placed a

Taxpayers for Fair Responsibility “deep pocket" initiative on

the California ballot. This proposition addresses the problem

of joint and several liability by limiting any one defendant's

financial responsibility for the pain and suffering portion of

the award to the actual percentage of legal fault. It is gaining

strong public support, far beyond what could have been mobi-

lized just within the health care enterprise, and will be voted

on by Californians as Proposition 5 1 on June 3.

All of this seems to show that health care is at the cutting

edge of many of the social, economic and political problems

of our evolving and increasingly interdependent and costly

complex society. It has also shown that the medical profession

and organized medicine simply do not have the strength to go

it alone in these social, economic and political arenas, but that

they can be an effective stimulus or focal point to involve

others with similar interests and similar problems to work

cooperatively to help solve a common problem. Properly

chosen and properly structured, such coalitions not only can

be very effective, they make sense.

MSMW

Paraneoplastic Syndromes
The paraneoplastic syndromes are a diverse group of

clinical disorders associated with cancer which can involve

nearly every organ system. These syndromes of various

symptoms, signs and laboratory abnormalities occur at a dis-

tance from the primary tumor and are not produced by inva-

sion and growth of metastasis. All of these syndromes as a

group have also been referred to as the remote effects of

neoplastic disease and have been the subject of several excel-

lent reviews. 1
"4

Many paraneoplastic syndromes have been recognized for

years, and the list continues to change and grow as we im-

prove our ability to differentiate these syndromes from other

unrelated conditions, improve our understanding of their eti-

ology and pathogenesis and improve the sensitivity of tech-

niques to measure organ dysfunction. Many neoplasms, it is

increasingly recognized, secrete or release a variety of sub-

stances—hormone precursor molecules, hormones, hormone

fragments, hormonelike products, fetal proteins, enzymes

and other proteins—into the circulation. Except for a few

THE WESTERN JOURNAL OF MEDICINE



EDITORIALS

instances, these substances are not associated with clinical

abnormalities, or an association is not yet appreciated.

Paraneoplastic syndromes are not rare and occur with

many types of neoplasms. Certain neoplastic diseases, how-
ever. such as small cell lung cancer, carcinoid tumors, squa-

mous cell lung cancer, promyelocytic leukemia, prostatic

carcinoma, renal cell carcinoma, hepatoma, thymoma and

others are quite commonly associated with distinct syn-

dromes. It has been difficult to determine the frequency of

paraneoplastic phenomena for a number of reasons. System-

atic prospective case-control clinical evaluations with special

attention to characterizing these syndromes are lacking. In

addition, there have been problems with uniformly defining

these syndromes, particularly in view of several confounding

clinical variables and the obscure cause of most of these re-

mote effects.

The etiology and pathogenesis of the majority of the para-

neoplastic syndromes remain unknown. Perhaps the best un-

derstood syndromes are those which are produced by neo-

plasms that secrete hormones or hormonelike substances, in-

cluding, for example, adrenocorticotropic hormone (ACTH),
antidiuretic hormone, parathyroid hormone and human chori-

onic gonadotropin. The course of the clinical syndrome asso-

ciated with secretion of these active hormones closely mirrors

the course of the underlying neoplasm. The target organ ef-

fects are similar to those seen by excessive production of the

same hormones by endocrine glands. Effective treatment of

the neoplasm also treats the syndrome by stopping the produc-

tion and secretion of the hormone. Several syndromes have

been identified with different neoplasms. A few examples are

Cushing’s syndrome (small cell lung cancer, bronchial carci-

noids and others), the syndrome of inappropriate secretion of

antidiuretic hormone (small cell lung cancer and others), hy-

percalcemia from elevated parathyroid hormone (squamous

cell lung cancer, renal cell carcinoma and others) and gyneco-

mastia from elevated gonadotropin (germ cell neoplasms,

gastric carcinoma and others). As mentioned, a large variety

of circulating substances are also being identified by radioim-

munoassay and as yet have not been associated with any

known clinical abnormalities. It is likely, with further study,

that current syndromes of unknown cause or new syndromes

will be attributed to these or other tumor-related substances.

Other than the few examples of documented hormone pro-

duction by neoplasms and the clinical findings from target

organ effects, the etiology and pathogenesis of the majority of

the other syndromes which manifest in nearly every organ

system remain unknown. Circumstantial evidence has led to

speculation concerning the cause of many of these clinical

abnormalities. Some of these theories include autoimmune

and immune complex, infectious agents, production of bio-

logically active substances (hormones, enzymes, immuno-

globulins. other proteins) which can either block a normal

receptor function and inhibit a normal function or inappropri-

ately act without homeostatic control. Some of the “paraneo-

plastic” syndromes will be found to have a cause not directly

related to the neoplasm. Progressive multifocal leukoenceph-

alopathy was felt to be paraneoplastic in the past, but a viral

cause was later established .

5

Further characterization and understanding of the para-

neoplastic syndromes are important for several reasons. At

times the syndrome is the major clinical problem requiring

attention, and appropriate palliative management may be im-

portant for the quality and duration of patient survival. De-

pending on the circumstances, the best overall management
plan might be symptomatic control of paraneoplastic symp-

toms and signs. Treatment of hypercalcemia in patients with

metastatic squamous cell carcinoma of the lung or renal cell

carcinoma is an example. The treatment of metabolic abnor-

malities can often be a more effective palliative maneuver

than attempts to deal with some underlying advanced neo-

plasms.

Signs, symptoms and laboratory abnormalities associated

with paraneoplastic syndromes may be the first clue of an

underlying neoplasm, allowing for early detection, perhaps in

a more treatable state. Conversely, recognition of paraneo-

plastic effects as separate from metastatic disease will not

delay timely, effective, local treatment in a patient who other-

wise may be felt to have metastatic neoplasm. Careful differ-

entiation of paraneoplastic effects from other problems such

as infection; fluid and electrolyte disorders; chronic cardiac,

pulmonary, renal or hepatic diseases; collagen vascular dis-

eases, and metastatic disease is important in planning appro-

priate management.

In some instances, and I hope more often in the future,

tumor products such as hormones, hormonelike substances,

enzymes or other peptides can be used as markers for neo-

plastic disease activity to detect early recurrence or to help

plan further treatment. Hormones or hormonelike products

secreted by tumors may be required for continued growth of

the neoplasm. Growth factors necessary for continued growth

have been demonstrated in tissue culture systems 5" 8 and, if

operative in vivo, may provide a potential avenue for

blocking this growth factor effect.

Finally, the opportunity to study hormones and hormone-

like substances produced by neoplasms has led to a better

understanding of the physiology and biochemistry of normal

hormones. The precursor or prohormone molecule of ACTH
(pro-opiomelanocortin) and its related fragments have, in

part, been characterized and further studied by hormone pro-

duction in vivo and in vitro from human neoplasms .

910 A
better understanding of the protean remote effects produced

by neoplasms may provide insight into other basic mecha-

nisms and help to further our understanding of normal physi-

ology and to help solve some of the biologic riddles of

neoplastic growth.

A feature which highly suggests that an associated syn-

drome is produced in some fashion by a neoplasm is the

observation of improvement or resolution of the signs, symp-

toms or laboratory abnormalities of the syndrome after effec-

tive treatment of the underlying neoplasm. With a few

exceptions, there have been no comprehensive case-control

studies looking at any specific syndrome and its relationship

to therapy for the neoplasm. Most of these data are in the form

of isolated patient reports and small groups of patients.

Dr Markman in this issue has written an informative re-

view of the response of paraneoplastic syndromes to antineo-

plastic therapy. He discusses the limitations of this type of

retrospective literature search, particularly of the heteroge-

neous group of paraneoplastic syndromes which are often

difficult to accurately define and, at times, to separate from

the space-occupying effects of neoplastic disease, other un-

derlying illnesses or drug toxicities. His review highlights the
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reported response to therapy of the syndromes in many organ

systems. Some of the syndromes, such as neurologic dysfunc-

tion, have been documented to resolve in only a small number

of patients and may be explained by the relatively ineffective

therapy for the neoplasm, irreversible damage to cells, tissues

and organs (such as the central nervous system) or an indepen-

dent or unrelated cause and pathogenesis for the syndrome.

Documented reduction or resolution of paraneoplastic ef-

fects has followed resection of several types of neoplasms.

Unfortunately, many paraneoplastic syndromes are more

often recognized with advanced metastatic neoplasms, many
of which are currently ineffectively treated. As therapy im-

proves, particularly for metastatic neoplasms, we are likely to

observe alleviation in many of the associated syndromes after

administration of effective antineoplastic therapy. In the past

15 years, curative chemotherapy has been developed for a

portion of patients with several metastatic neoplasms: acute

lymphocytic leukemia, choriocarcinoma, Hodgkin’s disease,

diffuse high-grade non-Hodgkin’s lymphoma, testicular car-

cinoma and other germ cell neoplasms, ovarian carcinoma,

acute myelogenous leukemia, Wilms’ tumor, embryonal

rhabdomyosarcoma, Ewing’s sarcoma and small cell lung

cancer. In addition, patients with several other advanced can-

cers—breast carcinoma, low-grade indolent non-Hodgkin's

lymphoma, chronic leukemia and many others— respond fa-

vorably to chemotherapy and, although not cured, enjoy an

improved survival. The paraneoplastic syndromes associated

with these neoplasms are likely to improve or resolve with

antineoplastic therapy, but this clinical question has not usu-

ally received emphasis in most reports. There are several

well-known and accepted examples, however, of remarkable

reduction in paraneoplastic phenomena with effective combi-

nation chemotherapy. The “B symptoms” (fever, weight

loss, night sweats) and pruritus with Hodgkin’s disease and

non-Hodgkin’s lymphoma regularly resolve following che-

motherapy and remission of the tumor. The majority of pa-

tients with Hodgkin’s disease and diffuse high-grade

non-Hodgkin’s lymphoma are now cured. Gynecomastia is

seen in some men with germ cell tumors, particularly those

with choriocarcinoma elements and elevated plasma human
chorionic gonadotropin levels. The hormone level drops and

gynecomastia usually resolves after effective combination

chemotherapy for the germ cell tumor. Most of these patients

are also cured. The hyponatremia of the syndrome of inappro-

priate antidiuretic hormone secretion seen in approximately

10% of patients with small cell lung cancer at diagnosis usu-

ally resolves within three to six weeks after combination che-

motherapy, but often recurs with tumor relapse. A few of

these patients are also cured of their neoplasm. Before effec-

tive antineoplastic therapy was developed, these groups of

patients continued to suffer from the neoplastic growth and

the paraneoplastic effects. In the future, with newer and more

effective approaches to the therapy for many neoplasms, the

hope is that paraneoplastic syndromes will become less im-

portant as clinical problems.

F. ANTHONY GRECO, MD
Professor of Medicine

Director, Medical Oncology
Vanderbilt University School of Medicine
Nashville, Tennessee
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‘The Care and Well-being of Patients’

When one thinks about it, it is surprising that the formally

stated purposes of most medical associations make no men-

tion of the care and well-being of patients. This has been true

of the California Medical Association, it is true of the Amer-
ican Medical Association and we suspect it is true of most of

the associations that comprise what we know as organized

medicine. No doubt the care and well-being of patients has

always been taken for granted by those within and without the

profession. But this may no longer always be the case. It has

come to pass that there are those who believe that medical

associations are first and foremost physicians' protective as-

sociations.

And so if someone, perhaps a young newspaper reporter

about to write a story, were to go to a public library and look

up the stated purposes of a medical association, what would

he or she find? In the case of the California Medical Associa-

tion, the purposes until recently were "to promote the science

and art of medicine, the protection of the public health, and

the betterment of the medical profession." There was not a

word about patients or patient care, which is what many in the

profession believe we are all about.

Upon recommendation of a committee on long-range plan-

ning, the 1986 House of Delegates of the California Medical

Association changed the purposes in the association's consti-

tution to read "to promote the science and art of medicine, the

care and well-being ofpatients, the protection of the public

health, and the betterment of the medical profession.”

In this writer's view, the newly worded statement not only

gives public expression to a purpose that has been there all the

time, but also places the series of organizational commitments

in the proper sequence of their relative importance. We hope

that other organizations within organized medicine will soon

place “the care and well-being of patients” high on their

masthead for all to see, and in doing so legitimatize organiza-

tionally the role of patient advocacy now being espoused by

the leadership of our profession.

MSMW

Typhoid Fever—‘Recherches du
Temps Perdu’

From time to time we see on our wards a patient with a

classic disease, one which reminds us of times past in our own
medical history. In the case of typhoid fever, the disease not
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only has a dramatic past but remains an important issue in

many developing countries.

Typhoid fever has had a significant place in the history of

American medicine. The initial inspiration came from

Pierre-Charles-Alexandre Louis, Professor of Medicine in

Paris during the 19th century, who wrote the classic descrip-

tion of the disease, attaching to it the name “typhoid” (fievre

typhoide), which refers to the cloudy or stuporous state so

often seen in its victims. Among the many American physi-

cians studying under Louis was William Wood Gerhard of

Philadelphia, who later differentiated typhoid fever from ty-

phus. Other influential students of Louis who returned to

America to carry the lessons of typhoid fever were James

Jackson, Jr, and George C. Shattuck of Boston and Alfred

Stifle of Philadelphia.

The importance of typhoid fever in America was recog-

nized by Elisha Bartlett who devoted the first chapter to this

subject in his landmark book. The History
,
Diagnosis, and

Treatment of the Fevers of the United States, published in

1 842 . Typhoid fever wrought havoc in Colonial America and

it proved to be a devastating disease in our Civil War and in

the training camps of the Spanish-American War.

Sir William Osier believed that the medical students could

learn all of the important lessons of their art by caring for a

patient with typhoid fever. The first chapter of his textbook.

The Principles and Practices ofMedicine, published in 1 892,

was devoted to this disease. His clinical descriptions, based

on 1,889 cases in patients at the Montreal General Hospital

over a 20-year period, are illuminating, vivid and highly

personal. Indeed, many features of the patient’s illness de-

scribed in the Clinicopathologic Conference in this issue are

to be found in Osier’s textbook, which became the vade

mecum of medicine for several generations of American stu-

dents. Reading the pages of his textbook today, one can al-

most imagine Sir William on his famous bedside rounds

discoursing on this unfortunate young man with a hectic,

multisystem illness that brought him to the brink of disaster.

The diagnosis of typhoid fever remains pretty much the

same now as it was in Osier’s day: by isolating the organism

from the bloodstream or feces. Treatment has certainly im-

proved since that era, the most dramatic advance occurring

nearly 40 years ago with the introduction ofchloramphenicol

.

In my view, and in the view of others,
1

there is not much
reason to believe that any of the more recent antimicrobial

drugs have improved on this original antibiotic treatment.

Mortality rates of typhoid fever have fallen dramatically,

as shown in Table 4 of the Conference, which reports only one

death in 126 typhoid patients seen in recent years at the Los

Angeles County-University of Southern California Medical

Center. Yet, depressingly high mortality rates are still seen in

developing countries, reminding us that modem antibiotics

cannot overcome the problems of malnutrition and delayed

treatment in typhoid fever.

Osier recognized the importance of nutrition and sup-

portive therapy. Although he notes in his textbook mortality

rates from 10% to 30% , his own experience in Montreal was

a mortality rate of 1 1 % ,
which diminished to between 5 % and

6% when strenuous efforts were taken to lower fever.

The recommended approach to combating high fever was

“hydrotherapy”—that is, immersion in tepid baths when the

fever excelled 39.2 °C (102.5°F). In one of his letters to his

house physicians. Osier describes the treatment of typhoid

fever in Freiburg, Germany, in 1890. Their vigorous ap-

proach to reducing fever by hydrotherapy led to a mortality

rate of 8%. He also noted that they did not use "internal

antipyretics.” Reduction of fever and maintenance of nutri-

tion were the mainstays of therapy for typhoid fever until the

mid-20th century, when chloramphenicol was introduced.

Although not an exact counterpart of Osier’s antipyretic

approach, a short course of corticosteroids is being used by

many experienced clinicians in the modern era to treat severe,

life-threatening typhoid fever. In my own experience in the

tropics and occasionally with severe cases in the United

States, this therapy can have a remarkable effect on allevi-

ating the toxicity and delirium of the more severe forms of this

disease. The widespread and mostly underground use of ste-

roids in this manner no doubt prompted the interesting com-

parative study published by Hoffman and co-workers in

which they showed a significant reduction in mortality among
steroid-treated patients with severe typhoid fever, compared

with placebo-treated controls.
2 As other observers have noted

in their own practice, there were no steroid-induced compli-

cations in this series.

Antimicrobial treatment has certainly reduced mortality,

as well as one of the feared complications seen in the case

described in this issue, that of gastrointestinal hemorrhage.

Interestingly, antimicrobial treatment has not changed the

incidence of intestinal perforation, usually occurring in

Peyer’s patches in the ileum, nor the occurrences of relapses

and chronic carriers. We have learned, however, to be more

aggressive in direct surgical intervention of intestinal perfora-

tion, and early operative intervention has no doubt saved

many lives that would have been lost with the traditional

watch-and-wait approach. 34

Typhoid fever continues to be a major health problem in

many developing countries. Despite antibiotics, steroids and

surgery, the disease is awesome, particularly in a malnour-

ished patient who has access to only rudimentary health care.

For this reason, the encouraging news of an effective oral

vaccine is particularly welcome. 5

While modern textbooks of medicine relegate typhoid

fever to the back pages, it is still headline news in many parts

of the world. For the young man described herein, typhoid

fever was a “first-chapter” event, and it is fortunate for him

that his doctors remembered the lessons of times past.

SHERWOOD L GORBACH. MD
Infectious Disease Division

New England Medical Center Hospitals

Boston
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ase Reports
Acute Renal Failure After

Chromic Acid Injection

TED F. BADER, MD
Denver

Acute chromium ingestion causes a clinical syndrome of

acute gastroenteritis, toxic hepatitis, a bleeding diathesis and

renal failure due to acute tubular necrosis.
1 - 2

It was fatal in 6

of 13 cases reported in the literature of patients treated with

peritoneal dialysis or hemodialysis. 1
' 5 Before the advent of

dialysis, this syndrome appears to have been uniformly fa-

tal.
2 - 3 This report provides the first description of an intrave-

nous injection of chromic acid causing acute renal failure. All

other cases have occurred with oral ingestion or immersion.

Report of a Case

The patient, a 31 -year-old male prisoner, injected an un-

known amount of a chemical cleaning compound called “ Alo-

dina 1000,” which is composed of 60% chromic acid and

40% potassium fluozirconate. He is a drug addict who
thought he could get “high on the acid." For the next three

days he suffered nausea, vomiting, dark red urine and loose

reddish stools. Seven days after injection, he reported for

medical care with the chief complaint of depression and

nausea. He was admitted to the prison psychiatric service. A
medical consult was obtained with the discovery of the fol-

lowing serum values: creatinine 19.1 mg per dl, blood urea

nitrogen 190 mg per dl, aspartate aminotransferase 17 IU per

liter; sodium 126, potassium 4.2, chloride 80 and bicarbonate

19 mEq per liter. The patient was oliguric. A urinalysis

showed a protein level of 30 mg per dl. trace ketones, 3 +
hemoglobin, a few renal tubular epithelial cells and casts and

0 to 5 erythrocytes. No pigmented casts were noted. He had a

history of hepatitis in 1976 and the intravenous drug abuse of

heroin, cocaine, phencyclidine hydrochloride and “anything

else 1 can find.” Eight months previously, a urine specimen

had no protein or blood. His blood pressure was 132/98 mm
of mercury. A physical examination showed no abnormalities

except for mild difficulty with tandem gait.

A repeat creatinine done 24 hours later showed a level of

2 1 .0 mg per dl. Eight days after the above injection, a random

urine specimen for chromium measured by atomic absorption

(Smith. Kline & French Laboratories) gave a result of 3,640

Hg per I iter ( normal 0 to 10).

He was transferred to the dialysis center where he under-

went dialysis through a left subclavian access catheter on

days 9, 10, 11, 12 and 14 of his illness.

(BaderTF: Acute renal failure afterchromic acid injection. West J Med 1986

May; 144:608-609)
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On the 18th day, the patient complained of left pleuritic

and left calf pain. A pulmonary angiogram showed an em-

bolus in the right lower lobe pulmonary artery. Anticoagula-

tion was started with intravenous administration of sodium

heparin, switched to warfarin sodium (Coumadin) by mouth.

Dialysis was repeated two more times after the 19th day

and the patient was discharged on the 23rd day with a creati-

nine level of 3.5 mg per dl and a creatinine clearance of 38 ml

per minute. No further dialysis was done. On day 48, his

serum creatinine level was 1 .5 mg per dl and creatinine clear-

ance was 64 ml per minute.

Despite careful control of the prothrombin time within the

therapeutic range, a large gluteal hematoma forced discontin-

uation of the warfarin therapy after five weeks. The patient

was normotensive and felt well three months after the initial

injury.

Comments

Three areas are worthy of comment in this case: the lack

of liver toxicity, the occurrence of a pulmonary embolus and

the unusually rapid rise in the serum creatinine level.

Liver injury is a usual result of acute chromium intoxica-

tion.
2 The liver function test results were normal in this pa-

tient despite a urinary chromium level much higher than those

causing toxic hepatitis in industrial workers with long-term

exposure. 6 Because the usual mode of chromium intake has

been an oral ingestion with resulting hepatic injury, one pos-

sible explanation could be that an intravenous injection avoids

the first highly concentrated pass through the portacaval

system. In addition, the patient sustained a much smaller, if

any, amount of intestinal necrosis than he otherwise might

have. It is of interest that he still had symptoms of gastroenter-

itis during the first three days after injection. It is unlikely that

a short-lived liver toxicity was missed since two well-docu-

mented cases had shown a 12- to 48-day range of liver abnor-

malities.
1 - 2

Bleeding tendencies occur frequently in patients with

acute uremia from any cause. There is also a tendency to-

wards a bleeding diathesis in cases of acute renal failure due to

chromium toxicity.
2 - 3 - 5 An angiographically proved pulmo-

nary embolus was thought to be very unusual in this case.

Initially the serum creatinine level was felt to be too high

at a value of 19. 1 mg per dl at presentation on day 7 to be

explained entirely by acute renal failure. It could be argued

that acute renal failure occurred in addition to chronic renal

insufficiency. The best evidence against this hypothesis in the

current case is the fact that his semm creatinine value returned

to 1 .5 mg perdl at day 48.

In fact, others have reported without comment an unusu-

ally rapid rise in serum creatinine in the setting of this metallic

intoxication. Kaufman and co-workers noted a serum creati-

nine level of 10.5 mg per dl on day 1 of an acute oral ingestion

of potassium dichromate in a 14-year-old boy. 3
Schiffl and

associates reported a serum creatinine level of 8.9 mg per dl

on day 2 in a 19-year-old worker who fell into a chromic acid

bath.
4
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Increases in serum creatinine levels of greater than 1 mg
per dl per day are thought to reflect hypercatabolism. 7 While

creatinine production from muscle stores of creatinine is

thought to be constant, increased formation has been noted in

patients with muscular dystrophy. 8
It could be speculated that

the high levels of creatinine occurred in this patient as a result

of muscle damage and a catabolic state. Muscle studies were

not done. An intriguing idea explored in this case was the

possibility that the chromic acid interfered with the picric

acid-creatinine complex to give a falsely elevated photometric

creatinine result. Serial dilutions, however, of chromic acid

serum concentrations done with a Beckman automated ana-

lyzer did not yield any false-positive values.

The unexpectedly high serum creatinine levels in this case

of poisoning remain to be explained.
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Serous Adenocarcinoma of the

Ovary Presenting as a Large

Liver Cyst

JONATHAN R. HIATT, MD
Los Angeles

HEATHER FURNAS, MD
Stanford, California

RONALD K. TOMPKINS, MD
Los Angeles

Liver cysts are congenital, infectious or posttraumatic, but

rarely are they neoplastic. The presentation of ovarian adeno-

carcinoma as a liver cyst has not been reported previously.

Report of a Case

The patient, a 67-year-old white woman, was admitted to

the hospital for treatment of a large liver cyst. She had had a

cholecystectomy seven years earlier, followed by intermittent

pressure-type pain in the right upper and lower quadrants.

Four months before admission, increased abdominal pain de-

veloped, associated with shortness of breath, vomiting and

temperature to 39.4°C (103°F). A month later she had

(Hiatt JR. Furnas H. Tompkins RK: Serous adenocarcinoma of the ovary

presenting as a large liver cyst. West J Med 1986 May; 144:609-610)
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gradual abdominal swelling and radiation of her pain to the

back and sternum. She was admitted to another hospital,

where ultrasonography and computed tomography (CT) of

the upper abdomen (Figure 1) showed a large subcapsular

cystic mass in the right lobe of the liver. Percutaneous aspira-

tion returned 1 ,500 ml of serosanguineous fluid upon which

cytology and bacterial culture were negative. The fluid reac-

cumulated over two weeks, and bilateral pleural effusions

developed. Visceral angiography determined that the large

mass in the right lobe of the liver was avascular. Specimens of

lung and liver biopsies, thoracentesis and cyst aspirate

showed no malignancy or bacteria (aerobic, anaerobic, myco-

bacterial or fungal). The patient was transferred to the Uni-

versity of California, Los Angeles, Medical Center.

She said that she had not had jaundice, weight loss or

anorexia. She had traveled to Tijuana for one day one year

earlier. She had consumed alcohol heavily in the remote past

but had never used birth control pills or estrogens. There was

no history of significant abdominal trauma. The family his-

tory was positive for gastric cancer.

On examination she appeared anicteric but chronically ill

.

Breath sounds were decreased at both lung bases. The cardiac

examination was normal. The abdomen was distended, with a

tense mass in the right upper quadrant obscuring the liver

edge and extending 8 cm below the costal margin. There was

no splenomegaly.

Her hemoglobin was 10 grams per dl, with a normal leu-

kocyte count and differential. Electrolyte, glucose and creati-

nine levels and coagulation studies were normal. Other

laboratory values were as follows: bilirubin 0.4 mg per dl,

aspartate aminotransferase 50 U per liter, alanine aminotrans-

ferase 71 U per liter, and alkaline phosphatase 1.185 IU per

liter (normal < 106). A urinalysis showed 3 to 6 erythrocytes

and 60 to 80 leukocytes. A chest radiograph showed bilateral

pleural effusions, right more than the left, and an electrocar-

diogram was normal.

At operation, the right lobe of the liver was displaced

posteromedially by a huge unilocular liver cyst. The left lobe

was normal, and the common duct was exposed and appeared

patent. On abdominal exploration there was bilateral ovarian

enlargement, with the left ovary measuring 5 cm and the right

3 cm. Salpingo-oophorectomies were done, and frozen sec-

Figure 1.—A computed tomographic scan of the upper abdomen
shows a large cystic mass contiguous with the right lobe of the liver.
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tions showed serous tumors of borderline malignancy with

involvement of serosal surfaces. A total of 1 ,800 ml of dark

greenish-brown fluid with some necrotic debris was drained

from the cyst, and a frozen section study of the cyst wall was

interpreted as benign columnar epithelium. Because of con-

cern that the discolored fluid indicated a biliary tract commu-
nication. a Roux-en-Y cystojejunostomy was constructed for

drainage.

Specimens of the cyst fluid and wall were negative for

mycobacterial stains, amebic, fungal and echinococcal titers,

parasites, bacteria, carcinoembryonic antigen and a-fetopro-

tein. The final pathologic diagnosis of the ovaries was grade I

papillary serous adenocarcinoma. On permanent sections, the

cyst wall (Figure 2) showed metastatic carcinoma of the same

type. Peritoneal washings taken during the operation were

also positive for adenocarcinoma.

She did well postoperatively and was treated with eight

cycles of cisplatin, doxorubicin (Adriamycin) hydrochloride

and cyclophosphamide. A second-look laparotomy was done

one year after her first operation. There was no macroscopic

evidence of disease in the pelvis or abdomen, but biopsies and

washings from omentum, pelvis and paracolic gutters were

positive for microscopic tumor. She was treated with a course

of tamoxifen citrate and remains well six months following

this surgical procedure.

Discussion

Cystic disease of the liver is classified as congenital or

acquired. The congenital types are of parenchymal or ductal

origin, 1 and the acquired types are usually infectious, post-

traumatic or neoplastic.
2 3 The most common presentation is

an abdominal mass; symptoms of pain and distention occur in

a minority of patients. Diagnosis, once difficult preopera-

tively, now is best made by ultrasonography or computed

tomography; these modalities also allow for guided aspiration

of cyst contents in properly selected cases. Characterization

of the fluid as clear, serosangumeous, bilious or purulent is

important preoperative information and may assist the sur-

geon in planning the operative strategy.
4 The preferred sur-

gical treatment is excision of the cyst if feasible. Cysts that

because of size or location cannot be excised completely

should be unroofed and allowed to drain into the peritoneal

cavity in the absence of biliary tract communication. Those

Figure 2.—Microscopic section of the liver cyst wall shows a fibrous

structure with a fragmented lining and minute papillary projections

(original magnification x 50; hematoxylin and eosin stain).

that contain bile should be drained via a Roux-en-Y cystojeju-

nostomy.

Fewer than 1% of nonparasitic cysts are neoplastic. 2

These are usually hamartomas, cystic hepatomas or cystaden-

ocarcinomas. The intraoperative diagnosis of the last type by

frozen section may be inaccurate, and Wellwood and associ-

ates
3 have suggested that the diagnosis of malignancy is best

made at an operation based on macroscopic features of the

cyst, such as an irregular papillary lining.

Metastatic spread from ovarian carcinoma is usually to the

diaphragm, para-aortic nodes, omentum and peritoneal

spaces.
5 Liver involvement is generally a late finding. Even

tumors of so-called borderline malignancy may spread trans-

peritoneally, but, again, the liver is a rare target.

Our patient presented with cystic liver metastasis from a

well-differentiated papillary serous adenocarcinoma of the

ovary. A search of the literature has not yielded a previous

report. An alternative hypothesis that the findings might have

represented metastatic spread to a congenital cyst is untenable

since the cyst was not present at the earlier cholecystectomy.

It would seem prudent to scan the lower abdomen and pelvis

during CT or ultrasound evaluation of a cystic liver mass in a

woman susceptible to ovarian neoplasia.
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Lymphangitic Cutaneous
Metastases From Lung Cancer
Mimicking Cellulitis

Carcinoma Erysipeloides

HOWARD J. HOMLER, MD
C. STEPHEN GOETZ, MD
DENNIS D. WEISENBURGER, MD
Sacramento, California

Cutaneous metastases from solid internal cancers usually

present as nodular tumors .

1 We recently saw a patient with

adenocarcinoma of the lung in whom an unusual cutaneous

tumor infiltrate developed that clinically mimicked a cellu-

litis.

Report of a Case

The patient, a 45-year-old man, presented in March of

1983 with dyspnea, weight loss and back pain. He was a

heavy cigarette smoker. On physical examination he had de-

(Homler HJ. Goetz CS. Weisenburger DD: Lymphangitic cutaneous metas-

tases from lung cancer mimicking cellulitis—Carcinoma erysipeloides. West

J Med 1986 May; 144:610-612)
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creased breath sounds and dullness to percussion over the left

lung. A chest x-ray film showed a left-sided pleural effusion

and a bone scan showed vertebral and left femoral metastases.

Cytologic examination of the pleural effusion showed malig-

nant cells of uncertain origin. Results of a bronchoscopic

examination were negative. A needle biopsy of the pleura also

showed unclassifiable malignant cells. A thoracotomy was

done and showed widespread involvement of the pericar-

dium. pleura and peripheral lung parenchyma by tumor. Mu-
cicarmine stains showed cytoplasmic mucin in the neoplastic

cells, and the tumor was classified as a poorly differentiated

adenocarcinoma of the lung. Tetracycline pleurodesis was

done and palliative radiotherapy was given to the vertebral

and femoral metastases. The patient refused chemotherapy.

In early May of 1983, an asymptomatic, faintly erythema-

tous, poorly marginated rash developed in the area of the

thoracotomy scar. By mid-June, the rash measured 15 by 22

cm and was more deeply erythematous and marginated, with

induration and warmth (Figure 1 ). The patient was febrile and

had mild pruritus. The erythema expanded despite a course of

ampicillin.

The patient was admitted for treatment of severe diarrhea

and fever. His leukocyte count was 9,200 per /d, with an

increased number of neutrophils. The erythema had further

increased in size but was not crepitant. A needle aspiration

specimen of the leading edge of the rash showed no microor-

ganisms on a Gram’s stain. A pleural fluid culture was sterile

and a stool culture showed no pathogens. Multiple blood cul-

tures grew Clostridium perfringens. The fever responded to

penicillin given intravenously, but the rash continued to ex-

pand rapidly. A skin biopsy showed infiltration of the dermal

lymphatics by malignant cells (Figure 2). The patient died

shortly thereafter and an autopsy was not done.

Figure 1 .—A thickened, erythematous rash appeared over the lat-

eral thorax, extending from a thoracotomy scar.

Comment

Cutaneous metastases occur in 3% to 5% of patients with

internal malignant lesions.
1 Cutaneous lesions may be the first

indication of recurrence in a patient with a known primary

tumor or they may be the presenting lesion of an unsuspected

malignant disorder. Typical skin metastases are firm dermal

nodules, which vary from flesh-colored to purple. Easily pal-

pable. they are usually firm and rarely ulcerate. In contrast,

the inflammatory type of cutaneous metastasis seen in this

patient has been referred to as carcinoma erysipeloides be-

cause of its similarity to erysipelas. Carcinoma erysipeloides

is most commonly associated with breast carcinoma but has

been reported with lung cancer. 2 3

Hazelrigg and Rudolph have described a case that is strik-

ingly similar.
2 Their patient had adenocarcinoma of the lung

with a malignant pleural effusion. Several invasive proce-

dures were done. Two months later, an erythematous plaque

developed near the thoracotomy scar and was initially treated

as a cellulitis until a skin biopsy showed metastatic carci-

noma.

Cutaneous spread of the tumor in our patient was directly

along lymphatic channels and may have been facilitated by

thoracotomy, thoracentesis and chest tube placement, all of

which may have disrupted natural barriers to the spread of the

tumor. The spread of malignant cells along such scars has

been reported in patients with mesothelioma. 4 Adenocarci-

nomas are the most frequent cancers to metastasize to the

skin,
1 and it is noteworthy that the patient of Hazelrigg and

Rudolph and our patient had adenocarcinomas. 2 Ingram does

not give the histologic type of tumor in his reported case.
3 The

prognosis of patients with carcinoma erysipeloides is poor,

although radiation therapy may be of benefit.
5

It is important to differentiate carcinoma erysipeloides

from erysipelas. The latter is an acute cellulitis caused by

group A /3-hemolytic streptococci. Skin affected by erysip-

elas is usually wanner and more tender than the plaques of

carcinoma erysipeloides, although both conditions can cause

pitting edema. Neutrophilia and fever are more commonly
seen with erysipelas. C perfringens can cause a rapidly pro-

Figure 2.—Malignant cells infiltrate the dermal lymphatics (arrow).

There is no evidence of cellulitis (hematoxylin and eosin, magnifica-

tion x 425).
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gressive necrotizing infection of the skin and muscle. Such

infections are often accompanied by the formation of bullae,

systemic toxicity and a fatal outcome. Both infections respond

to penicillin, although clostridial infections also may require

surgical debridement. In our case, the rash did not respond to

antibiotic therapy, was nontender and had no associated

bullae. Clostridia was isolated from blood but not from the

skin, and biopsy specimens showed no evidence of cellulitis.

Our patient showed an unusual cutaneous manifestation of

lung cancer, and this case emphasizes the importance of

alerting a pathologist to the suspected diagnosis of carcinoma
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions or policy statements.

Assistant Surgeon at Elective Abdominal Tubal Ligation

QUESTION:

Is it considered accepted medical practice that an assistant surgeon be present during an

elective abdominal tubal ligation ?

OPINION:

In the opinion of the Scientific Advisory Panel on Obstetrics and Gynecology, it is consid-

ered accepted medical practice to have an assistant surgeon present during an elective

abdominal tubal ligation when the sterilization procedure is done by standard laparotomy.

In most cases, when tubal ligation is accomplished by laparoscopic methods, an assistant

surgeon is not routinely needed, although an assistant of some kind, such as an operating

room nurse or surgical technician, is usually necessary.

The presence of an assistant surgeon during an elective abdominal tubal ligation should be

at the discretion of the principal surgeon.
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Physical Activity and
Coronary Artery Disease

To the Editor: The Medical Staff Conference "Exercise

and Coronary Artery Disease—What Should We Be Recom-
mending to Our Patients (and Ourselves)?” 1

is a timely and

well-organized assessment of the topic. It reflects awareness

of the controversies, importance relative to coronary mor-

tality and remarkable contemporary public participation.

Whereas few physicians consider habitual physical ac-

tivity status as an important component of the medical his-

tory, we believe it is. A very simple but effective distinction is

whether, how often and how regularly persons engage in

sufficient dynamic endurance exercise to develop an endoge-

nous heat load to initiate sweating for several minutes in

ordinary ambient temperature and humidity environments.

The Seattle Heart Watch studies classified subjects as “ac-

tive” if they engaged in such endurance exercise at least once

per week, regularly each week. The subsequent incidence of

coronary disease events in this group was lowered to the same

extent as observed in other epidemiologic studies utilizing

various techniques to study the effect of habitual physical

activity (Bruce, unpublished observations, 1985).

A pilot study suggested that symptom-limited exercise

testing motivates persons to alter remediable risk factors by

changing health habits.
2

It apparently was more effective in

cardiac patients with demonstrable impairment who subse-

quently intervened against excessive body weight and

smoking.

The physiologic adaptations induced by exercise condi-

tioning are primarily an increase in functional aerobic ca-

pacity (maximal oxygen intake or Vo : max) and a slight, but

often sufficient, reduction in relative aerobic requirements,

heart rate and blood pressure at any given level of submaximal

or ordinary physical activity, and consequently increased car-

diac and aerobic reserves. Normally this is achieved by an

increase in stroke volume and widening of the arterial-mixed

venous oxygen difference. In coronary patients only the pe-

ripheral component of this adaptation is observed, and this

results from an increase in arterial oxygen content during

exertion to further widen the arterioventricular oxygen differ-

ence. 3 The locus of the peripheral effect is in the conditioned

skeletal muscles.

The adverse effects of exercise in high-risk persons in-

clude sudden cardiac arrest or death. Risk factors for this

event have been identified.
4 The Jim Fixx syndrome of "clini-

cally silent coronary artery disease” with sudden death is

more appropriately designated the denial of exertional dis-

comfort which he had experienced for weeks before the event.

In the Seattle population more than 40% of asymptomatic

healthy men have none of the conventional risk factors. Exer-

cise testing has not been of predictive value in these men;

nevertheless, such testing defines circulatory performance

and functional capacity. 5
In contrast, exercise testing of

healthy men with any one or more conventional risk factors

shows about 1 % prevalence of any two or more of four ab-

normal responses to exercise6
; this prevalence increases with

age up to 3% in men of 60 or more years. In these high-risk

men the subsequent incidence of primary coronary heart dis-

ease events is significantly greater and comparable to the

incidence of “hard” secondary events (that is, myocardial

infarction or cardiac death) in men known to have coronary

heart disease.

Of particular interest in relation to the aging processes,

rates of decline in Vo : max with increasing age vary with

source of data—that is, cross-sectional versus longitudinal

measurements. 7

From a societal viewpoint of an aging population, high

cost of chronic illness, especially in older patients, and in-

creasing need for medical cost containment, the possible role

of an active life-style in postponing the onset of symptomatic

chronic cardiovascular disease represents a hypothesis that

warrants intensive studies for the next generation.
8 Since

some evidence indicates little change in life expectancy, this

may result in "compression of morbidity,” which may con-

tribute to cost-containment of chronic illness.
9

ROBERT A. BRUCE, MD
ERIC B. LARSON, MD
University Hospital, RG-22
University of Washington

Seattle, WA 98195
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Get Boxing Off TV
To the Editor: The AMA and the California and New York

state medical associations have called for a ban on boxing, but

attempts to obtain enabling legislation have failed. I suggest a

new approach.

The Surgeon General has declared that smoking is harmful

to health. As a result, cigarette commercials are prohibited

from television. TV revenues are the lifeblood of professional

boxing. I propose that an effort be made to have the Surgeon

General declare that boxing poses an unusual threat to the

health of the participants. Consequently, TV broadcasts of

boxing events are directly contributing to a clear health

hazard and should be prohibited.

A case could also be made that such displays of “legiti-

mate” extreme violence may contribute to violent behavior of

others, particularly of young persons.

HERSCHEL S. ZACKHEIM. MD
133 Arch Street

Redwood City, CA 94062

Diabetes and Pregnancy

To the Editor: The relationship between diabetes and preg-

nancy management illustrates the continuing need for practi-

tioners to update their knowledge. There are more than 1 1

million known diabetic persons in the United States and many
more undiagnosed. Some 3% of all pregnant women are af-

fected by diabetes.

Medical management of possibly pregnant diabetic pa-

tients consists of screening, preconception counseling and

monitoring, outreach and education, active patient participa-

tion. regular prenatal visits and utilization of improved ma-

ternal and fetal surveillance.

In 1909 maternal mortality was 30% and fetal loss 65% in

diabetic patients. Since the discovery of parenteral insulin in

1921, pregnancies have increased. In the past few years ma-

ternal mortality has been all but eliminated and maternal mor-

bidity reduced significantly. Perinatal mortality from

stillbirth, prematurity and birth injury for insulin-dependent

gravidas approaches that of normal gravid women.
During the past five years significant changes in manage-

ment have occurred. Historical and clinical “clues” (family

history, obesity, glycosuria, large baby and the like) are not

enough to diagnose the possible gestational diabetic as we
move towards screening every prenatal. At the very least, all

pregnant women 25 and older should be screened. Home
monitoring includes reflectance meters for accuracy and a

discussion on changes of diet to high fiber, more carbohy-

drates and calculation of calories on “ideal” body weight.

Glycosylated hemoglobin and ultrasound are no longer exper-

imental but are proposed for regular four and six weeks’

prenatal monitoring purposes. Use of daily unconjugated uri-

nary estriols is no longer optimal management. /3-Mimetic

agents used to control premature labor, like commonly used

ritodrine, are contraindicated with diabetes, and magnesium

sulfate becomes the preferred method of tocolysis. PG (phos-

phatidylglycerol) replaces L/S (lecithin-sphingomyelin ratio)

for the assessment of fetal lung maturity. And postpartum,

even fewer obstetricians now recommend even low-dose oral

triphasic contraception to young insulin-dependent diabetic

women. Where the risk for a diabetic woman bearing an

infant with a birth defect is 3 to 13 times greater than for a

nondiabetic woman, the emphasis is on good health, precon-

ception control and euglycemia in pregnancy for a very much
improved perinatal outcome.

A. DAVID BARNES. MD. MPH
Associate

Department of Obstetrics and Gynecology
Kern Medical Center

Bakersfield, CA 93305-4197
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Neuropsychological Assessment

To the Editor: In the October 1985 issue, Drs Morton and

Linz properly called attention to the role of neuropsycholog-

ical testing in assessing the degree and pattern of cognitive

impairment associated with toxic encephalopathy from

chronic exposure to toxic solvents. 1

Dr Markovitz suggested, in a letter to the editor in the

January issue,
2
that many of these cases arise after a company

closes and are then a subject of litigation. He disputed Drs

Morton and Linz. He suggests such testings “are highly vari-

able, especially in Workers’ Compensation cases.” He
pointed out varying conclusions offered by different psycholo- i

gists administering testing. He indicated that there may be

many nonspecific findings. He called attention to a woman
who was tested while distracted by a young baby in her lap.

He suggested that neuropsychological testing alone can lead

to “overdiagnosis.”

Since I refer patients for neuropsychological assessment in

cases of possible encephalopathy associated with chronic ex-
j

posure to organic solvents or trauma, I believe this is an

important issue. In my opinion. Dr Markovitz introduces
|

“red herrings.” He emphasizes that different psychologists
j

may offer different conclusions. Certainly this is no different i

than different cardiologists interpreting electrocardiograms

in varying ways, or radiologists differing as to the interpreta-

tion of particular radiographs. He complains of nonspecific

findings. This is little different than a large plurality of elec-
J

trocardiogram reports.

Dr Markovitz anecdotally cites a psychologist who con-

cluded that a patient had brain damage when she was tested

while holding a baby in her lap. Certainly I have seen cases

where diagnostic studies were misinterpreted due, for ex-

ample, to inadequate electrode jelly on the electrocardio-

graphic electrode, improper placement of a patient before the

x-ray machine or other misapplications of technique.

Dr Markovitz seems to throw out the baby with the bath

water. Neuropsychological testing is indeed a valuable diag-

nostic procedure, just as are electrocardiograms, radiographs

and other processes. Neuropsychological testing should not

be condemned because of the fatuousness Dr Markovitz de-

scribes, just as all electrocardiograms and x-ray studies
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should not be discarded because of misapplications or nonspe-

cificity. One must assess data in proper clinical context; a

single anecdote does not “prove” a procedure valueless. In-

deed, neuropsychological assessment in competent hands is

about the most sensitive method available for assessment of

higher brain function.c FRANKLIN DRUCKER. MD
Suite 239. Yale-Witshire Medical Building

2901 WiIshirt Blvd
Santa Monica, CA 90403
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The Town-Meeting Mechanism
To the Editor: I found Dr Ralph Crawshaw's article,
“

‘Society Must Decide'—Oregon Health Decisions: Bioval-

uation Beyond Bioethics,” in the February issue
1 of much

interest.

The recourse to the town-meeting mechanism, reminis-

cent of colonial New England meetings, seems a reasonable

and most timely opportunity for citizens to become involved

in decisions that affect them most seriously.

We are a participatory democracy, yet opportunities to

participate today seem more and more limited. Aside from

voting (which, shamefully, fewer than half our citizens do)

and occasionally writing letters to our elected representatives

(which even fewer do), we seem to have little to say as to how
and where our tax dollars are spent.

Beyond this, such meetings might do much to create (re-

store?) a sense of community, which in our frenzied and

self-centered society has largely disappeared.

I commend Dr Crawshaw and his group on their innova-

tive approach. At the same time, using the biovaluation ap-

proach as a model, I believe that the scope should be

broadened to include all public expenditures.

Ruth Leger Sivard has recently published her tenth anni-

versary edition of World Military and Social Expenditures—

1985. 2 From this volume, I find material to pose some inter-

esting questions to my town meeting:

( 1 ) Do we approve of the expenditure, since World War
II, of 3 to 4 trillion dollars for a nuclear arsenal that cannot be

used?

(2) Are we to continue to spend $800 billion annually for

military programs, when one person in four is hungry and one

adult in three can neither read nor write?

(3) Do we approve of the ratios of one soldier for every

43 people in the world, but only one physician per 1,030

people?

(4) In the western world (United States and Europe), shall

we continue to spend $45 per capita for military research but

only $ 1
1
per capita for health research?

(5) Shall we continue to spend $590,000 per day to op-

erate one aircraft carrier while, in that same day, 14,000

children die of hunger and hunger-related diseases in Africa

alone?

(6) Should we continue to fund the Strategic Defense Ini-

tiative at an ultimate cost of over a trillion dollars, when the

program has been evaluated as “fatally flawed” by so many
eminent scientists and engineers?

I do believe that “society must decide” whether we con-

tinue in this absurd and insane arms race, which garners us no

security, or whether we choose rather the rule of law to settle

our differences. The public health implications are stag-

gering. The town meeting could be an excellent forum for

asking the right questions.

FREDERICK M. EPSTEIN MD
660 Woodmont Avenue
Berkeley , CA 94708
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To the Editor: On page 243 of the February 1986 issue, at

the conclusion of “Clinical Ecology—A Critical Apprais-

al,”
1

is a list of persons who made presentations at an April

30, 1985, hearing. One of the presenters is identified as

WILLIAM REA. MD
Clinical Associate Professor

University of Texas Southwestern Medical School

8345 Walnut Hill Lane, Suite 205

Dallas. TX 75231

Dr Rea does not hold the title of Clinical Associate Pro-

fessor at this medical school. I request that you print a correc-

tion to ensure that no reader is led to assume that he is affiliated

with this institution.

KERN WILDENTHAL. MD. PhD

Dean
Southwestern Medical School

University of Texas Health Science Center

5323 Harry Hines Blvd

Dallas. TX 75235
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Immunizations for Adults
ELISEO J. PEREZ-STABLE, MD, San Francisco

“Topics in Primary Care Medicine’’ presents articles on common diagnostic or therapeutic

problems encountered in primary care practice. Physicians interested in contributing to the

series are encouraged to contact the series ’ editors. Bernard l0
,
md^ STEPHEN J. McPHEE, MD

Series’ Editors

I
mmunization is the most cost-beneficial tool in preventive

medicine. Active immunization induces antibody or anti-

toxin in response to administering a vaccine or toxoid. In this

article I will focus on the use of active immunizations in adults

to prevent tetanus, influenza, pneumococcal disease, hepatitis

B, rubella and measles. Primary care providers can play a

crucial role in preventing these infectious diseases by the use

of specific vaccines in their patients. Recommendations are

intended to serve as a guideline for practitioners while main-

taining a public health perspective.

Specific Vaccines

Tetanus

Tetanus has become rare in the United States, with only

253 cases reported from 1982 through 1984. More than 96%
of cases occurred in persons older than 19 years, and 59% of

cases were in persons 60 years of age or older. Furthermore,

in surveys of older adults, 40% to 70% do not have protective

levels of antitoxin. Clinical tetanus may result not only from

dirty wounds but also from minor acute wounds or from

chronic skin lesions such as decubitus or venous stasis ulcers.

In a few cases, however, a wound may not be implicated.

During 1982 to 1984, 93% of cases occurred in persons with

zero to one dose of toxoid or an unknown immunization

status.

Administering tetanus toxoid provides excellent protec-

tion against clinical disease and it is recommended for all

adults, especially for persons whose history of tetanus immu-

nization is unknown. The primary series is completed by

giving two 0.5-ml doses intramuscularly at least four weeks

apart, followed by a third dose 6 to 1 2 months after the second

dose. Subsequent boosters should be administered every ten

years unless the patient suffers a tetanus-prone wound. An
interrupted primary series may be continued regardless of the

time elapsed since the last dose. A severe hypersensitivity or

neurologic reaction to tetanus toxoid is the only contraindica-

tion to immunization. Although there are no known terato-

genic effects of tetanus toxoid, administration should be

postponed in pregnant women until the second trimester.

Minor side effects such as soreness and erythema occur in as

many as half of toxoid recipients, but systemic reactions are

extremely rare.

Influenza

In 17 of the past 27 years, influenza epidemics have been

associated with at least 10,000 excess deaths, 90% of which

occur in persons older than 65 years. This excess mortality is

attributed not only to influenza infection directly but also to

increased cardiopulmonary disease. Influenza A viruses,

which most commonly cause epidemics, are classified by

their hemagglutinin and neuraminidase antigens. Influenza B

viruses are less widespread and occur in sporadic outbreaks,

but they have been the predominant cause of severe disease in

some years.

Influenza vaccine is an inactivated virus, administered

intramuscularly in a single dose of 0.5 ml during each fall

preceding the onset of a flu season. The Centers for Disease

Control have defined target groups for annual influenza vacci-

nation (Table 1). Adults with chronic cardiopulmonary dis-

eases requiring regular medical attention or admission to

hospital in the preceding year and residents of long-term care

facilities have the highest priority for influenza immuniza-

tion.

Immunization with influenza vaccine provides 60% to

80% overall protection from clinical disease when antibodies

to the predominant subtypes are induced. The protective effi-

cacy of influenza vaccine correlates with antihemagglutinin

antibody titers of 1 :40 or more, but most prospective studies

have been conducted in young adults. Data on efficacy in

elderly persons are largely based on limited retrospective

studies. A 70% reduction in hospital admissions and overall

mortality was shown in elderly members of a health mainte-

( Perez-Stable EJ: Immunizations for adults [Topics in Primary Care Medicine], West .1 Med 1986 May; 144:616-619)

From the Division of General Internal Medicine, Department of Medicine. University of California, San Francisco, School of Medicine.

Reprint requests to F.liseo J. Perez-Stable. MD, Division of General Internal Medicine, UCSF. 400 Parnassus Ave, Box 0320. San Francisco, CA 94143.
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ABBREVIATIONS USED IN TEXT

anti-HBc = anti-hepatitis B core antibody

HBV = hepatitis B virus

nance organization who received influenza vaccine. In a re-

cent outbreak in a nursing home in Michigan, vaccinated

residents had 40% protection from influenza-like illness. Un-

vaccinated residents, however, were more likely to be ad-

mitted to hospital, to have pneumonia develop or to die by a

twofold to fivefold factor. These studies suggest that influenza

vaccine can reduce the incidence and severity of influenza

illness in the highest risk group.

Technical improvements during the past decade in pro-

ducing influenza vaccine have resulted in more potent and less

toxic products. Mild side effects of sore arm, redness or

swelling, or both, occur in up to 40%. Systemic symptoms of

fever, malaise and myalgias for one to two days are reported

in only 5% of vaccine recipients. Bronchospasm in persons

with asthma may be transiently exacerbated. Life-threatening

side effects are extremely rare and occur almost exclusively in

persons with known anaphylactic reactions to eggs. Influenza

vaccines produced after 1976 are not associated with an in-

creased frequency of the Landry-Guillain-Barre syndrome.

Pneumococcal Disease

Each year an estimated 500.000 cases of pneumonia,

50,000 cases of bacteremia and 5,000 cases of meningitis in

the United States are attributed to Streptococcus pneumoniae.

Mortality from pneumococcal bacteremia exceeds 20% in

high-risk persons, which is unchanged from the preantibiotic

era. Preventing serious pneumococcal disease with an effec-

tive vaccine is thus the principal strategy for reducing mor-

tality.

The 23-valent polysaccharide pneumococcal vaccine, li-

censed in the United States in 1983, covers up to 87% of the

pneumococcal serotypes that cause bacteremia and menin-

gitis, compared with 71 % coverage by the 14-valent vaccine

marketed in 1978. Pneumococcal vaccine is administered

once, 0.5 ml intramuscularly. No need for a booster dose has

been shown, as antibody titers have been maintained at pro-

tective levels for as long as seven years. Patients who received

the 14-valent vaccine should not be revaccinated with the

23-valent vaccine as the increased incidence of side effects is

not worth the additional coverage. Influenza vaccine may be

administered simultaneously at a different site. Patients who
are to receive radiation therapy or chemotherapy should, if

possible, be vaccinated at least two weeks before the initiation

of treatment.

Recommendations for the use of pneumococcal vaccine

are based on identifying persons who are either at increased

risk of morbidity and mortality from pneumococcal disease or

who are at increased risk of acquiring a pneumococcal dis-

ease. Patients with chronic cardiovascular or pulmonary dis-

ease are at highest risk and should be top priority for

immunization. Table 2 summarizes the categories of patients

for whom pneumococcal vaccine is recommended. The im-

munologic response to the vaccine has been adequate in most

high-risk categories of patients except those with multiple

myeloma, advanced chronic lymphocytic leukemia, malig-

nant lymphoma after chemotherapy and other causes of B-

lymphocyte dysfunction.

TABLE 1 .—Target Groups for Prevention of Influenza*

Persons with chronic cardiovascular or pulmonary disorders that are

severe enough to have required regular medical follow-up or

admission to hospital during the preceding year

Residents of nursing homes and other long-term-care facilities

Medical personnel who have extensive contact with high-risk patients

Otherwise healthy persons older than 65 years of age

Persons with chronic metabolic diseases (including diabetes mellitus),

chronic renal failure or disease, anemia, immunosuppression or

asthma that are severe enough to require regular medical follow-up or

admission to hospital during the preceding year

'Adapted from Immunization Practices Advisory Committee (ACIP) (MMWR 1985;

34:261-268, 273, 275),

TABLE 2—Recommendations for Pneumococcal Vaccine Use*

Persons with chronic illnesses, especially cardiovascular disease and

chronic pulmonary disease, who would sustain increased morbidity

with respiratory infections

Persons with chronic illnesses specifically associated with an

increased risk for pneumococcal disease or its complications; these

illnesses include sickle cell anemia, splenic dysfunction or asplenia,

Hodgkin's disease, multiple myeloma, cirrhosis, alcoholism, chronic

renal failure, cerebrospinal fluid leaks and immunosuppression

Otherwise healthy, older persons, especially those 65 years of age

and older

'Adapted from Immunization Practices Advisory Committee (ACIP) (MMWR 1984;

33:273-276, 281).

Several randomized controlled clinical trials of pneumo-

coccal vaccine have shown an 80% to 90% reduction of the

incidence of pneumococcal disease among young adults in an

epidemic setting. Recent prospective studies in free-living

elderly or those living in institutions, however, have failed to

show significant protection from pneumococcal bacteremia.

These negative results may be due to the prohibitively large

study size (100,000 patients) that would be required to show a

clinical effect on an infrequent event. Alternative approaches

for estimating vaccine efficacy have reported rates of 60% to

70% protection in adults.

Approximately half of vaccine recipients have mild local

side effects that include erythema, induration or discomfort

for as long as a week. A fever of up to 38 °C ( 101 °F) for one to

two days occurs in 5% of vaccine recipients, but severe sys-

temic reactions are rare. The incidence of anaphylactoid reac-

tions is approximately five per million doses administered.

Hepatitis B

An estimated 200,000 persons in the United States become

infected each year with the hepatitis B virus (HBV) and about

two thirds are adults between 20 and 39 years of age. Fulmi-

nant hepatitis from HBV occurs rarely but carries a 75%
mortality. Between 6% and 10% of adults with HBV infec-

tion become carriers in whom chronic active hepatitis, cir-

rhosis or hepatocellular carcinoma may develop.

An effective vaccine against HBV became available in

1982. The vaccine is composed of inactivated viral antigens

purified from the serum of HBV carriers. A series of three

doses of 1 .0 ml each given intramuscularly provides 80% to

95% protection from HBV infection. The first two doses are

administered four weeks apart and the third is given six

months after the first. Suboptimal responses to HBV vaccine

given by injection into the buttock have been reported, and the
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deltoid muscle should be the site of administration in all

adults.

Recommendations for preexposure vaccination against

HBV infection are summarized in Table 3. The risk of HBV
infection in health care personnel depends on exposure to

blood and infected body fluids. Priority groups for receiving

the HBV vaccine in health workers are surgeons, nonsurgical

personnel who carry out or assist in invasive diagnostic and

therapeutic procedures, anesthesiologists, pathologists, den-

tists, blood bank workers, phlebotomists, nurses doing fre-

quent venipunctures, clinical laboratory technicians and

respiratory therapists. Health care personnel with moderate

exposure to infected blood but infrequent risk of percutaneous

inoculation should also consider immunization against HBV
infection. Examples of moderate risk categories are house-

keeping personnel and medical staff who are not routinely

involved in invasive procedures.

Serologic screening before HBV vaccination is cost effec-

tive only in population groups with a high prevalence of

serologic markers of HBV infection. Serologic evidence fora

past HBV infection is present in up to 80% of persons from

the following groups: immigrants from areas of high HBV
endemicity, users of illicit parenteral drugs, homosexually

active men, clients in institutions for the mentally deficient,

household contacts of HBV carriers and patients of hemodial-

ysis units. Only one antibody test needs to be used for routine

screening. Testing for anti-hepatitis B core antibody (an-

ti-HBc) identifies all previously infected persons including

carriers. Anti-hepatitis B surface antibody present at a min-

imum of 10 radioimmunoassay sample ratio units identifies

previously infected persons with immunity, but not carriers.

Testing for anti-HBc may be preferred for groups with higher

carrier rates to avoid unnecessary vaccination.

The most common side effects of the HBV vaccine are

soreness and erythema at the injection site. More severe reac-

tions have been reported in fewer than 100 cases. There is no

evidence of an increased risk of the acquired immunodefi-

ciency syndrome in HBV-vaccine recipients, and the purifica-

tion process for the vaccine inactivates HTLV III/LAV

(human T-lymphotropic virus type III/lymphadenopathy-as-

sociated virus).

Measles and Rubella

Measles and rubella are “childhood" diseases whose inci-

dence has been greatly reduced by effective vaccines and

widespread immunization campaigns. In the past 20 years,

the epidemiology of these diseases has changed, and many
cases are now reported among adolescents and young adults.

Outbreaks of measles and rubella on college campuses have

accounted for as many as 20% of reported cases in recent

years. Persons born before 1957 are likely to have been in-

fected with the wild viruses, but subsequently unvaccinated

persons would have little chance of being infected.

The live attenuated viruses used to prevent measles and

rubella produce a mild or inapparent, noncommunicable in-

fection. Antibodies develop in 90% to 95% after a single

0.5-ntl dose given subcutaneously and immunity probably

lasts a lifetime. Pregnancy and altered immune states are con-

traindications to the live virus vaccine. Measles and rubella

vaccines contain 25 fig of neomycin, and a history of anaphy-

lactive hypersensitivity to this drug is a contraindication to

TABLE 3 —Recommendations for Hepatitis B Vaccine Use
*

Health care workers who have frequent and direct blood contact, who
are at risk of trauma that may result in percutaneous introduction of

HBV and who may potentially transmit HBV to patients

Clients and staff of institutions for the mentally deficient

Hemodialysis patients

Homosexually active men

Users of illicit injectable drugs

Recipients of factor VIII or IX concentrates

Household and sexual contacts of HBV carriers

Special high-risk populations such as Alaskan Eskimos, native Pacific

islanders and immigrants and refugees of Eastern Asia and sub-Sa-

haran Africa

Inmates of long-term correctional facilities

Heterosexually active persons with multiple sexual partners

HBV = hepatitis B virus

'Adapted from Immunization Practices Advisory Committee (ACIP) (MMWR 1985;

34 322-323)

vaccination. Persons with anaphylactic reactions to eating

eggs should not be immunized with measles vaccine.

Measles encephalitis occurs in 0.1% of cases, and it is

more common in adults than in children. Adults bom after

1956 who do not have documentations of immunity are candi-

dates for measles immunization. Persons vaccinated with the

inactivated virus vaccine (available from 1963 to 1967) are at

increased risk for the development of atypical measles when

exposed to the wild virus and thus should be revaccinated with

the current vaccine. Side effects to measles vaccine include

fever to 39.4°C (103°F) in as many as 15% of vaccinees,

beginning six days after administration and lasting as long as

five days.

Rubella infection during the first trimester of pregnancy

can result in the catastrophic congenital rubella syndrome in

as many as 80% of fetuses. Premarital screening for rubella

antibody identifies many susceptible women before preg-

nancy. The absence of detectable antibody is an indication to

vaccinate. Rubella vaccine is indicated for previously unim-

munized adults, particularly women of childbearing age.

Adult vaccinees may have significant side effects, especially

women, in whom arthralgias of the small peripheral joints

may develop up to 40% of the time. Low-grade fever, sore

throat, rash and lymphadenopathy may also occur. Symp-

toms generally begin 3 to 25 days after immunization and

persist for 1 to 1 1 days.

Immunization Strategies

Primary care providers have the opportunity to promote

adult immunizations on an individual basis. A history of im-

munizations should be obtained from each patient, including

vaccine type, dose, date of administration and adverse effects.

Patients should also be encouraged to keep a copy of their

immunization history.

Selected vaccines may be indicated in most adults in a

primary care practice. Patients' vaccination history, age,

medical diagnoses, life-styles, occupations and travel plans

will determine specific recommendations. For example, tet-

anus toxoid is recommended for adults of all ages, but indica-

tions for measles and rubella vaccines are generally limited to

young adults, especially on entering coliege.

Influenza and pneumococcal vaccines have been adminis-

tered to only about 20% of all high-risk persons. Although a
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lack of public acceptance partly explains this low rate, pri-

mary care providers also underuse the vaccine even in patients

who could benefit the most. Persons requiring regular medical

attention or admission to hospital in the preceding year should

be targeted for influenza and pneumococcal vaccination. Be-

cause two thirds of patients with serious pneumococcal dis-

ease have been admitted to hospital in the previous five years,

vaccinating patients at the time of hospital discharge may help

prevent future admissions for pneumococcal disease. An or-

ganized program involving nonphysician staff has been

shown to improve vaccine coverage to 50% , and most of these

patients accepted influenza vaccine in subsequent years.

Immunizations among health care workers may be indi-

cated to protect either workers or patients. For example, HBV
infection is an occupational risk for some health care pro-

viders. and preexposure prophylaxis may thus be indicated.

Similarly, rubella infections in health care workers may have

serious consequences for pregnant patients, and thus immu-
nity should be established for all new employees. Medical

personnel who have extensive contact with adults at high risk

for influenza complications should consider influenza immu-
nization. Transmission from health care staff to patients has

not been proved but is theoretically possible.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are. however, informational only and should not be interpreted as directives, instructions or policy statements.

Interosseous Pressure Measurement

QUESTION:

Is interosseous pressure measurement considered accepted medical practice to determine if

core decompression ofthe hip is necessary’for avascular necrosis ?

OPINION:

In the opinion of the Scientific Advisory Panel on Orthopedics, the measurement of interos-

seous pressure is considered accepted medical practice to determine if core decompression of

the hip is necessary in the treatment of avascular necrosis. While it is not routinely indicated,

this procedure can be a valuable adjunct in evaluating the vascularity of the femoral head.

Though new diagnostic devices, such as magnetic resonance imaging, may replace it in the

future, interosseous pressure measurement is considered by some physicians to be the only

method specific enough at this time to determine whether there is increased pressure within

the femoral head consistent with avascular necrosis.
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Postmenopausal Estrogens—Current Prescribing

Patterns of San Diego Gynecologists
ELIZABETH BARRETT-CONNOR, MD, La Jolla, California

San Diego gynecologists were surveyed to determine 1 985 prescribing patterns and indications for

postmenopausal estrogens. More than 75% of the 1 03 respondents indicated that they prescribed

estrogen for at least 75% of their recentlypostmenopausal patients, usually for a prolonged period.

The dose and duration of estrogen were those recommended to prevent osteoporosis, which was
given by all but one physician as a major indication for estrogen use. Only five gynecologists

prescribed estrogen without a progestin, which was added primarily to reduce the risk of estrogen-

associated endometrial cancer. These data suggest that San Diego gynecologists are well in-

formed about the risks and benefits of estrogen-replacement therapy and are less concerned about

the paucity of data concerning long-term progestin use in older women.

(Barrett-Connor E: Postmenopausal estrogens—Current prescribing patterns of San Diego gyne-

cologists. West J Med 1 986 May; 1 44:620-621

)

I
n the United States, estrogen-replacement therapy for post-

menopausal women became popular in the 1960s and pre-

scription sales of noncontraceptive estrogens, primarily

conjugated equine estrogen, rose steadily.
1 By the mid-

1970s, estrogen use was particularly common on the West

Coast, where 39% and 5 1 % of postmenopausal women in two

populations reported current use.
2 3 Estrogen sales declined

after 1975 following the recognition that users were at an

increased risk of endometrial cancer.
1 Since 1980, however,

recognition of the apparent protective effect of an added pro-

gestin against estrogen-associated endometrial cancer4 and of

the role of estrogen-replacement therapy in preventing osteo-

porosis 5
led to renewed enthusiasm for this therapy.

This survey was designed to determine the effect of these

developments on gynecologists' prescribing patterns for re-

placement estrogens in 1985.

Methods

An 1 1-item questionnaire and a stamped return envelope

were mailed to all 166 physicians listed under gynecology in

the yellow pages of the 1985 San Diego telephone directory.

All questions were posed in relation to recently postmeno-

pausal women aged 50+ years with an intact uterus. Physi-

cians were asked about the number of women in this category

whom they saw monthly, duration of practice, proportion of

recently postmenopausal patients for whom they had pre-

scribed estrogens, dose and duration of estrogen usually pre-

scribed, use and indication for an estrogen-progestin

combination and the main indications and contraindications

for prescribing unopposed estrogen. Mailed anonymous re-

sponses were tabulated approximately three months after the

mailing.

Results

The response rate was 65 % (N = 108), including five phy-

sicians no longer in practice. Results are based on the 103

respondents who were in practice at the time of the survey, of

whom 83 (81 %) had been in practice for at least ten years.

Unless otherwise indicated in the text, responses were similar

by duration of practice. In all, 19% of physicians saw fewer

than 10 and 28% saw more than 40 recently postmenopausal

women aged 50+ in their offices each month; their pre-

scribing patterns did not differ from those of the majority

(52%) who saw between 10 and 40 such patients each month.

Among the 83 gynecologists in practice in 1975, 52

(63%) said that the frequency of their prescribing of estrogen

replacement had increased since that time. As of 1985, only

three physicians, all in practice more than ten years, indicated

that they rarely prescribed replacement estrogens. A striking

majority (79% of those beginning practice after 1975 and

83% of those in practice longer) prescribed replacement es-

trogens for at least 75% of their recently postmenopausal

patients, and 58% of all respondents said they prescribed an

estrogen for virtually all such patients. None of these physi-

From the Department ofCommunity and Family Medicine and Medicine. University of California, San Diego. School of Medicine. La Jolla.

Reprint requests to Elizabeth Barrett-Connor. MD. Department of Community and Family Medicine and Medicine (M-007), University of California, San Diego, La Jolla, CA
92093.
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dans prescribed estrogen for less than one year and 73 % said

that they usually recommended estrogen replacement therapy

for ten or more years after the menopause. Conjugated estro-

gens (Premarin) were by far the most commonly prescribed

drug, used exclusively or at least part of the time by 87 physi-

cians, usually (71 physicians) in a daily dose of 0.625 mg.

Estradiol (Estrace), 1 to 2 mg, or estropipate (Ogen), 1 .25 to

2.5 mg, were used less frequently and only three physicians

regularly prescribed vaginal estrogens. Drug preferences and

dosages did not vary by duration of practice.

None of the gynecologists in practice less than ten years

and only five of those in practice longer prescribed an es-

trogen taken orally without a progestin: 91 physicians said

that they added a progestin to prevent endometrial cancer;

50% gave this as the only reason for adding a progestin. Of
interest, 13 of the long-term and one of the short-term gyne-

cologists stated that they had done at least one hysterectomy

specifically to permit the use of unopposed estrogen without

concern for endometrial cancer.

Among the major indications for estrogen-replacement

therapy, preventing osteoporosis was cited by all but one

respondent. Among the physicians who ranked the reasons

for estrogen use, preventing osteoporosis was ranked as the

leading indication by 9 of 16 (56%) recent and 27 of 68 (40%)
long-term physicians and was ranked second (to menopausal

symptoms) in all of the remainder. Among absolute contrain-

dications to unopposed estrogen (other than the risk of endo-

metrial cancer), current or prior cancer was mentioned by

60%.

Discussion

If these respondents are representative of gynecologic

practice in San Diego, then 75% of recently postmenopausal

women seen by gynecologists in this area will receive es-

trogen and a progestin for at least ten years. In a 1981 mailed

survey of estrogen use related to menopausal symptoms in

upstate New York, 87 % of 159 gynecologists said they would

prescribe estrogen for a 51 -year-old woman with severe

menopausal symptoms and an intact uterus. Less than 40%
would have prescribed estrogen for three or more years, how-

ever. Prescribing rates in 1981 were similar to those reported

by the same physicians in 1974, but the daily conjugated

estrogen dose of 1.25 mg decreased by 72% and the propor-

tion who would add a progestin increased from 15% to46% .

6

In the present survey, the most frequently prescribed reg-

imen was conjugated estrogens in a dose of 0.625 mg per day.

This is the dose recommended for preventing osteoporosis, 5

which was the second most frequently cited indication for

estrogen use. Although details were not asked about the pro-

gestin duration or dosage, almost all respondents who offered

this information were prescribing a progestin for ten days, the

duration recommended to prevent estrogen-associated endo-

metrial cancer.
4 These data suggest that San Diego gynecolo-

gists are well informed about the current recommendations for

prolonged estrogen use for the prevention of osteoporosis but

are either less informed or less concerned about the paucity of

data regarding long-term progestin use in older women. 7

Numerous studies of risk and benefit of long-term unop-

posed estrogen use in postmenopausal women have been pub-

lished. These studies show no consistent increased risk of any

disease except endometrial cancer. Most studies suggest that

unopposed estrogen use is associated with higher levels of

high-density-lipoprotein (HDL) cholesterol and a reduced

risk of myocardial infarction.
8 (Cardiovascular disease is a

much more common cause of morbidity and mortality in post-

menopausal women than endometrial cancer.) In contrast,

there are no studies of adequate design, duration and sample

size to determine the risks and benefits of any prolonged

estrogen-progestin combination in postmenopausal women.

The only generally accepted benefit is the prevention of estro-

gen-associated endometrial cancer. Adding a progestin ap-

pears to block the estrogen-induced increment in HDL
cholesterol; it is not known whether this effect obliterates any

estrogen-cardiovascular benefit. Given the high prescribing

rates reported for progestin, any possible untoward effects

should be quickly researched and analyzed in relation to the

benefits of such use.
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Medicine in (Respective

Imhotep and Medicine—A Reevaluation
GUENTER B. RISSE, MD, PhD, San Francisco

For William Osier, Imhotep was "the first figure of a

physician to stand out dearly from the mists of antiq-

uity.”
1 Such an assessment, frequently repeated in subsequent

articles and books, 2 ' 3 cannot be supported by the available

historical evidence. Although we still have very limited re-

cords concerning Imhotep’s life, he was undoubtedly an im-

portant official during the Old Kingdom. Indeed, his 40-year

career as an administrator and builder of funerary monuments

probably spanned the reigns of four pharaohs living in the

Third Dynasty (c 2686 to 2613 bc), reaching its peak under

Zoser around 2640 bc. At no time, however, did Imhotep

bear the name swnw, or physician, as did one of his contem-

poraries* in a period when officials proudly displayed a pro-

fusion of designations. 45

Like other prominent personalities of his time, Imhotep's

memory was subsequently kept alive through the establish-

ment of a funerary cult, which presumably worshiped at his

tomb with the assistance of a specially designated priesthood.

Remembering certain famous personalities was one of An-

cient Egypt's methods for rewarding their services and em-

phasizing historical continuity. By stressing important

cultural ideals, such memorials were supposed to foster emu-

lation and generate a national consciousness. In Imhotep's

case, his earthly career served to underline the importance of

knowledge and skill, closely linked to literacy and the scribal

craft. 6,pp298 ‘302)

As representative of a past golden age, Imhotep came to

personify the sage man, learned but also committed to apply

his erudition for the welfare of his fellow humans. In this role,

Imhotep gradually assumed an important place among the

fondly remembered intellectual leaders of Egyptian culture.

In the Chester Beatty papyrus, composed around 1200 bc, he

was even included in a list of Egyptian rulers and linked to the

god Ptah of Memphis, creator of the universe and patron of

artisans.
7
t Such an honored position, clearly demonstrable

for the New Kingdom, did not specifically include medical

traits, although the healing art depended on the ability of

scribes to record clinical experiences.

*See for example, Hsj Re. "chief of physicians" and "chief architect of the king”

under the reign of Zoser. I am indebted to Professor Zenab El Dawakhly of the Center of

Documentation and Studies on Ancient Egypt, Cairo, for information regarding this

prominent official.

tin the pertinent passages of the Chester Beatty papyrus translated by Gardiner is

shown the importance ofscribes who achieve immortality by composing books. 7

The process whereby revered historical figures such as

Imhotep gradually assumed the role reserved in Christian

culture for saints or deified intermediaries between humans
and the traditional gods occurred late in Egyptian history. It

began in the 26th Dynasty (664 to 525 bc) during the Saitic

renaissance and extended well into the Ptolemaic and Roman
periods. Sages such as Imhotep and. to a lesser extent. Amen-
hotep witnessed an expansion of their attributes that made
them magicians, diviners and even astrologers—authentic

dispensers of life in its diverse manifestations. Not unexpect-

edly, responsibilities for the regular movement of stars, peri-

odic flooding of the Nile River and continuous human fertility

were coupled with protection or relief from the ravages of

poverty and illness.*

The documented existence of a temple dedicated solely to

Imhotep during the 26th Dynasty6<pp 33 34) 8 may have reflected

the wishes of a sizeable number of Greek mercenaries em-

ployed in the army of the Pharaoh as well as other immigrants

involved in commerce. Familiar with their own healing god,

Asclepius, the Greeks probably turned to a local Egyptian cult

that offered the closest parallels and affinities to their original

object of worship. Such Greek tolerance and adaptability to

foreign religions was widespread and attempts to identify

their own gods with those of the country in which they were

settling characterized this period and the subsequent Helle-

nistic era under the Ptolemies. Henceforth the association of

Asclepius with Imouthes—the Greek rendering of Imhotep—

became firmly established, and a separate cult to the god came

into being at Memphis, probably one of the greater religious

centers in all of Egypt. For the 30th Dynasty (380 to 343 bc)

there are even hints of a yearly festival in that city organized

in honor of the god. 6(pp42 '4 -31 -
9

Thus, the gradual rise of Imhotep from a venerated public

official and patron of the scribe guild to that of a new deity in

his own right was the result of a broadly based popular move-

ment, not governmental decree. As the gap between the rich

and the poor widened, Imhotep came to personify the fate of a

commoner whose superior efforts could be appreciated and

justly rewarded. For some, Imhotep’s upward mobility in-

spired hope and stimulated imitation. Others saw him as a

*In the temple of Dendera. built during the reign of Augustus (around 100 ad), the

"great god" Imhotep is linked with building and writing skills, mathematical and

astrological knowledge, the prevention of famines, fertility, eternal youth and knowl-

edge of healing recipes.

(Risse GB: Imhotep and medicine—A reevaluation. West J Med 1986 May; 144:622-624)
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genuine father figure whose original humanity suggested to

petitioners that their problems and ambitions would get a

sympathetic hearing. As revealed on an inscription from the

30th Dynasty, the range of appeals and prayers to Imhotep

was broad. He was asked to bestow fertility on barren

women, select proper marriage partners, guarantee male

heirs and ensure the recovery of health. These petitions ad-

dressed to Imhotep make it clear that he was considered a

mediator between humans and the god Ptah, his spiritual fa-

ther.

Imhotep’s cult was originally restricted to Memphis and

located in the necropolis of Saqqara, presumably near his

original burial place 2,000 years earlier.* Besides Ptah, the

Lord of Life, he was linked to other local divinities such as

Thoth, the divine wizard, and Hathor, the mother goddess

and protector of childbirth. After the 30th Dynasty, Imhotep's

cult quickly spread to the rest of Egypt, and thereafter the new
godhead was regularly included in the official pantheon of

Egyptian deities, especially during the Ptolemaic period. In-

deed, Imhotep appeared in a number of newly constructed

temples, including those at Deir-el-Bahari, Edfu, Dendera

and Philae. His worship, however, was not restricted to tem-

ples but widely scattered at domestic shrines and his name

uttered in private prayers.

The conquest of Egypt by Alexander the Great in 332 bc,

far from jeopardizing the Egyptian religious cults, restored

many of them to their previous glory after the Persian plun-

dering and neglect. New privileges were granted to the Egyp-

tian priesthood and acreage added to the “sacred” land whose

revenues paid for the maintenance of the cults. From the

contents of a demotic papyrus dated to about 313 bc, one can

assume that the cult of Imhotep became an important activity

at the necropolis of Memphis, with pilgrims from the nearby

city and perhaps afar coming to the new god’s temple in

search of help. 6lp48) Open gates provided free access to the

courtyard, petitions were delivered and oracles requested.

One source from Heliopolis during the 30th Dynasty suggests

that visitors to the local Imhotep shrine were allowed to stay

in the temple, their dreams subsequently interpreted by the

priesthood. | A letter dated from about 300 bc and now known

as the Flinders Petrie papyrus reveals that a petitioner even

received some linen strips or bindings at Imhotep's temple,

but it remains unclear whether the present was ceremonial or

intended as a practical healing procedure. 6(pp58 ' 5l)) l3

By now it should be clear that the powers attributed to

Imhotep represented a broad spectrum of life-giving actions,

from ordering the periodic flooding of the Nile, ensuring

fertility, to guaranteeing eternal youth and fending off illness

and death. Judging from the archeologic and literary evi-

dence, Imhotep clearly seemed to combine the functions of a

sage and magician. This is reflected in the traditional depic-

tion of him as a seated scholar reading a papyrus roll, his

clean-shaven head covered by a cap similar to that worn by his

celestial father, Ptah. Not surprisingly, subsequent Greco-

*Such a hypothesis was advanced by the British Egyptologist Emery, who excavated

the necropolis of North Saqqara from 1964 until his death in 1971. 10 As a graduate

student at the Oriental Institute. Chicago. I was recommended to join Emery's staff but

the Egypt Exploration Fund only employed trained archeologists. Unfortunately. Emery
never found Imhotep's tomb and all his excavations have again been covered by sand.

tThis information was extracted from the Oxyrhynchus Papyrus, folio 1381 , from

the second century' ad but was probably a copy of an earlier document composed during

the time of Nectanebo II (361 to 343 bc). This Greek papyrus, located in the Bodleian

Library, details the reorganization of a temple dedicated to Imhotep-

Asclepius.6lpp9-V98> - n l -

Roman documents linked Imhotep to archaic sciences such as

astrology and alchemy as the importance of esoteric knowl-

edge increased. As a personification of the ideal and educated

Egyptian, Imhotep’s connection to alchemical lore gave this

science much needed authority and legitimacy, as witnessed

in the writings of Zosimos of Panopolis in the third cen-

tury ad and several Islamic alchemists six centuries

later 6(pp98-123).8. 14. 16

What role, then, did Imhotep play in medical matters? As
previously noted, protection from illness and death were cer-

tainly listed among the various functions of the new deity.

Following the Greek model, the cult of Imhotep offered some

striking parallels to that of Asclepius. Both had originally

been historical personalities subsequently deified and incorpo-

rated into their respective religious systems through paternity

with powerful gods. Thus, following in part the example of

Greek settlers and later their hellenized leaders who founded

Asclepian shrines and identified their god with Imhotep,

Egyptians of all walks of life were encouraged to seek out

their own indigenous divinity for, among others, its healing

functions.

The new emphasis can be seen at the necropolis of Mem-
phis where, in proximity to the cult of Imhotep, extensive

caches of votive objects were found. Among them were espe-

cially plaster casts of various bodily parts such as complete

human heads, torsos, legs and feet, suggesting medical offer-

ings left by sick visitors to allow a symbolic cure by Imhotep

or simply as tokens of gratitude for a perceived recovery.
17 *

These objects can be connected to the more than 200 votive

inscriptions available at the upper terrace of Queen Hat-

shepsut's temple in Western Thebes. Here a temple originally

consecrated to Asclepius under Ptolemy III was actually trans-

formed into a shrine dedicated to “the greatest physician with

skillful fingers": Imhotep. 6(pp
”o::’ 41 1819 Subsequent temple in-

scriptions in Roman times reiterate Imhotep’s healing func-

tion by variously stating that he “heals all disease in Egypt”

(Edfu), “cures diseases in his own fashion” (Esna) and

“makes various limbs healthy” (Philae). 5,pp141 l4s ' 5: ' 1721 20

Social and economic conditions current in Ptolemaic and

Roman Egypt unquestionably played a decisive role in the

ascendancy of Imhotep and the establishment of a cult in his

honor that prominently included religious healing ceremo-

nies. A growing faith in ritualism and magic, especially es-

poused by the lower segments of society, must have fueled

such a development. Living a marginal and perilous existence

in congested and unhealthy city slums, the poor were espe-

cially in need of divine protection and reassurance. As in the

case of Asclepius in the Greco-Roman world outside of

Egypt, the cult of Imhotep became a convenient and inexpen-

sive way to secure help for those pious masses who most

acutely felt the economic threat of illness.
21 22

*For a summary of the various cults in that necropolis, see HS Smith: A Visit to

Ancient Egypt

,

Warminster. England. Ari.x& Phillips, 1974,
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association . The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however
,
informational only and should not be interpretedas directives, instructions or policy statements.

Treatment of Rheumatoid Arthritis With Sex Hormones

QUESTION:

Is it considered accepted medical practice to treat rheumatoid arthritis by injecting a patient

with sex hormones ?

OPINION:

In the opinion of the Scientific Advisory Panel on Internal Medicine, the injection of sex

hormones to treat rheumatoid arthritis is not considered accepted medical practice. No
scientific data have been published to prove that this treatment is of any benefit.
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Public Health and
Preventive Medicine

Comprehensive School-Based Teen Centers
JEFFREY M. DAVIS, MD, MPH, and JOYCE G. DeVANEY, RN, MPH, Santa Fe, New Mexico

This is one of a series of articles from western state public health departments.

Adolescents present a unique challenge to health care pro-

viders. Many of their health problems have significant

emotional and behavioral components. Preventing or treating

these problems requires a comprehensive approach that rec-

ognizes both psychosocial and physical needs. Consequently,

it is essential that health services be developed specifically for

this age group.

Limited research is available on adolescents’ perceptions

of their own health needs and preferences for service models.

Studies have shown that they are concerned about school,

drugs, sex, parents or family, getting along with adults, birth

control, venereal disease, pregnancy and menstruation. For

example, when teens are asked to identify those problems for

which they need help, their most frequent responses are acne,

how far to go with sex. depression and sadness, overweight

and getting along with parents. 1 Teens seem reluctant to go to

their private physician for these kinds of problems. 2 When
interviewed, however, they overwhelmingly support youth-

oriented medical care programs and, in at least one study,

perceive such care as superior with respect to quality of staff,

setting, cost and confidentiality.
3

One innovative adolescent health provider model is the

school-based comprehensive clinic. Studies show that adoles-

cents underutilize medical care and often do not use physician

visits appropriately.
4 Because these school-based clinics are

totally youth-oriented and confidential, they comply with

teens' expressed priority for appropriate medical care.
3 The

school-based clinic is an attempt to increase adolescent use of

health services by providing both an appropriate and an ac-

cessible source of health care.

The prototype school-based, multiservice health clinic is

the St Paul Maternal and Infant Care (MIC) Project in St Paul,

Minnesota. This is a multidisciplinary team effort (staffed by

physician, nurse practitioner, nutritionist, social worker and

dental hygienist) in several St Paul high schools started in

1973. Its stated goals are to decrease the teen pregnancy rate,

reduce student absenteeism and dropouts and improve birth

outcomes for pregnant teens.
5 The services provided by the

project include clinical, dental, health education, day care,

counseling, referral and follow-up. Because of its comprehen-

sive approach, students presenting with specific health prob-

lems can also be counseled about other concerns for which

they are less likely to seek help—sexuality information, de-

pression, overweight and the like.

The apparent success of the St Paul program in reducing

adolescent pregnancy is evidenced by a 56% reduction in the

teen birth rate over three years at one of the high schools.

Also, the percentage of mothers dropping out of school after

delivery was decreased from 45% to less than 10%. More-

over. none of the teenaged mothers who participated in the

program had any repeat pregnancies while still in school.
5

Based on this model. New Mexico has developed two

rural, school-based teen clinics that provide accessible and

comprehensive health services to adolescents. The primary

focus of both programs is the promotion of self-health respon-

sibility and positive health behaviors through a multidisci-

plinary approach.

One of these programs is the Acoma-Canoncito-Laguna

Teen Center, which is located on the Laguna Pueblo, 50 miles

west of Albuquerque. The center was initiated at this public

high school for American Indian students in January 1984

because of concern about high rates of teen pregnancy, sui-

cide, accidents and other health problems among this popula-

tion. It provides a comprehensive, team approach to health

education, counseling and clinical services, as well as specific

programs in weight control, skin care, substance abuse, job

counseling and parent interactions. The team consists of per-

sonnel from the University of New Mexico School of Medi-

cine (physician, counselor, health educator) and community

agencies (substance abuse counselor, school nurse, social

worker, mental health worker). The center facilitates and

coordinates this network of services. Funding is provided by

the Indian Health Service with coordination by the University

ofNew Mexico.

(Davis JM. DeVaney JG: Comprehensive school-based teen centers. West J Med 1986 May; 144:625-626)

Dr Davis is the State Maternal and Child Health Director and Ms DeVaney is the Head. Adolescent Health Program. Health Services Division, New Mexico Health and
Environment Department, Santa Fe.

Reprint requests to Jeffrey M. Davis, MD. MPH. New Mexico Health Services Division, New Mexico Health and Environment Department. PO Box 968, Santa Fe,

NM 87504-0968.
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The Center appears to be well accepted by the students. In

the six months of September 1984 to January 1985, student

use increased by 60%. In addition to increased self- and

teacher referrals, community involvement has been evidenced

through participation of parents, local counselors and agency

staff (Sally Davis, MEd, Curriculum and Evaluation Coordi-

nator, University of New Mexico, School of Medicine, De-

partment of Pediatrics, oral communication, June 1985).

Espanola Valley (New Mexico) High School, a predomi-

nantly Hispanic high school in northern New Mexico, has

also developed a school-based teen clinic called Families Ad-

olescents Community Teaching program (FACT). This pro-

gram was developed in response to concerns about the high

teen birth rate in the community, specifically with respect to

the Hispanic teens who had a 78% higher birth rate than

non-Hispanic teens.
6
In contrast to the prototype multidisci-

pline, multiprofessional model, the FACT program is staffed

by a single nurse practitioner. Her role is to provide direct

primary and preventive services and to coordinate community

agency referrals.

Initially the FACT program targeted only pregnant and

parenting teens for education and counseling. Now, in its

third year of operation, it has evolved into a comprehensive

teen center with full support from teachers, parents and stu-

dents. The program provides childbirth and parenting educa-

tion, health education, support group activities, physical

assessments, peer counseling and community and teacher in-

services. Since the program's establishment of comprehen-

sive services (1983), student use has increased almost 100%
and student absenteeism has decreased by half. The number of

student pregnancies has also dropped. In 1981-1982 there

were 45 pregnant teens at the high school, which represented

7% of the female students. In 1983- 1984 there were 22 preg-

nant teens, which represented 3% of the female students

(Dottie Montoya, RN, PNP, Espanola Valley School Dis-

trict, oral communication, September 1985).

Three aspects of the Espanola Valley High School teen

center deserve special mention. First, the nurse practitioner

who coordinates the program is a member of the community.

Because of this, she has been able to operate effectively within

the cultural context of the school and the community—a fact

that has certainly contributed to the success of this program.

Second, the center is a community-supported project funded
;

by both the Espanola School District and the New Mexico

Health and Environment Department. Third, such a commu-
nity collaborative effort (total cost of approximately $35,000) I

shows that a comprehensive, school-based teen program can

be implemented within local budgetary restraints.

In summary, adolescent health care is a challenge to all

health providers. The challenge is to design preventive and

primary health services for teens that will be actively used and

will promote their development into healthy, productive

adults. Consequently, service systems are needed that will be

responsive and sensitive to the special needs and expectations
\

of teens. We believe that comprehensive school-based teen

clinics represent an effective, viable approach to meet these

adolescent needs.
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Role of the Ombudsman in the

Modern Medical Center

MERLE WAXMAN, MA
KENNETH L. VOSTI, MD
ALLEN B. BARBOUR, MD
Stanford, California

Conflict and controversy within medical centers have

existed for years. A number of factors, however, have en-

hanced the potential for conflict and controversy and have

made the characteristics of controversy more complex: the

increasing complexity of health care, education and research;

the growth within such institutions; the increasing competi-

tion for resources within the health care commons.
In the past, conflict was often implicitly (and arbitrarily)

resolved on the basis of a firmly enforced hierarchical struc-

ture, and discussion of conflictual issues was often discour-

aged. In contrast, today controversy usually is tolerated if not

encouraged and open, lively discussions of controversial is-

sues are aired and encouraged by social forces. Consequently,

there is a need for effective modes for resolving conflict

within modem health centers.

This article describes, as an example of an approach to

conflict resolution within a medical center, the development

and implementation of the office of the Medical School Om-
budsman at the Stanford University Medical Center. The ulti-

mate goals of this office are the internal and informal

resolution of conflicts and controversies within or among the

various constituencies. We believe that this office has had a

continuing, important, positive influence on our medical

center and that our experience will be of interest and use to

other medical communities.

The Concept of an Ombudsman
The concept of the ombudsman is not new. For example,

ancient Roman society established a tribune as an official who
resolved problems arising from the class structure of this

society. The word ombudsman was derived from the Swedish

word meaning “people’s advocate.” The concept of an om-

budsman has been used effectively in 20th century industrial

settings in a number of different ways. For instance, offices

have been established to provide advice, counseling and reso-

lution of disputes; these offices also play a role in handling

issues such as disagreements about performance evaluations,

complaints of discrimination, sexual harassment, pay ineq-

uity and unfair assignments. Obviously, there is some vari-

ability in the definition of the concept of an ombudsman and in

the purposes to which the ombudsman is put. Nevertheless,

(Waxman M. Vosti KL, Barbour AB: Role of the ombudsman in the modem
medical center. West J Med 1986 May; 144:627-630)

From the Office of the Associate University Ombudsman, Stanford University Med-
ical Center. Stanford, California.

Reprint requests to Ms Merle Waxman. Office of the Associate University Om-
budsman. Stanford University Medical Center. 750 Welch Road. Suite 314, Palo Alto,

CA 94304.

an overriding theme emerges of a person who is concerned

with hearing and investigating a wide range of conflictual

issues. This person informs and assists others within a constit-

uency and attempts to improve the working of an organization

by a spectrum of methods including education, persuasion,

arbitration and mediation. Moreover, an ombudsman serves

an important function by assuming a neutral role because in

many conflictual situations no other neutral person may be

available.

The Stanford University Ombudsman’s Office

Following the establishment of ombudsmen at a number of

universities throughout the United States and elsewhere,

Stanford University in 1970 established an Office of the Uni-

versity' Ombudsman. The initial charge to the ombudsman
(August 1973) stated.

The Ombudsman's task is to protect the interests and rights of members of the

Stanford Community from injustices or abuses of discretion, from gross

inefficiency, from unnecessary delay and complication in administration of

university rules and regulations, and from inconsistency, unfairness, unre-

sponsiveness, and prejudice in the individual’s experience with university

activities. The Ombudsman exists to receive, examine and channel the com-

plaints and grievances of members of the Stanford community, and to secure

expeditious and impartial redress.

At the outset, it was decided that the ombudsman must be a

faculty member of senior rank and widely perceived to be of

ethical as well as academic stature, who possessed the admin-

istrative and interpersonal skills to take on the tasks of the

ombudsman’s office. Interestingly, the first university om-

budsman chosen at Stanford University was a psychiatrist;

other universities have chosen professors of humanities or

natural or social sciences, clergymen or, in one case, a person

with experience in labor relations. Despite the success of this

first ombudsman in both establishing this office and carrying

out its mandate, subsequent university ombudsmen have been

neither psychiatrists nor physicians.

Even from the beginning the university ombudsman’s of-

fice found itself being asked to resolve issues arising at the

medical center. The medical center community consists of

approximately 3,433 persons representing a broad range of

backgrounds and interests. In particular, it is made up of

undergraduates (approximately 100), graduate students (97),

medical students (373), house staff (interns and residents,

427), postdoctoral fellows (418), faculty (547), academic

staff (108) and nonacademic staff (1,343). The number of

cases brought from the medical center to the university om-

budsman was initially small, perhaps as a reflection of the

administrative and geographic sequestration of the medical

school at one end of campus. By 1980, however, it became

clear that issues arising in the medical center were sufficiently

frequent and complex as to warrant a separate and dedicated

locus for resolution of conflict.

The Stanford Medical Center Ombudsman’s Office

The Stanford University Medical Center Ombudsman’s

Office was formed in 1981. In establishing the office, the

university built upon the strength and effectiveness of the
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university ombudsman’s office and developed an extension of

that office to be located within the medical center. It was

decided that the characteristics necessary for an effective om-

budsman’s office included (1) independence from traditional

departmental and administrative structures of the medical

center, (2) familiarity with the administrative structure, as

well as policies and procedures of the medical center, (3)

expertise both in terms of well-established policies and proce-

dures and in terms of handling less well-defined situations in

which no firm policies exist or situations where policies were

not effectively implemented, (4) access to information and (5)

full authority to investigate, but no power to compel . A search

committee, including representatives from the university and

medical center administration, faculty, students, house staff

and medical center staff, was convened and identified a

number of qualified candidates. The first medical school om-

budsman was an emeritus professor of medicine

.

Constituencies

It was decided that the office would represent a broad set

of constituents, including students, house staff, postdoctoral

fellows, faculty and staff at the medical center (patients were,

by design, not included in this group since they have a number

of other advocates at the medical center). From the beginning,

the office has been utilized and has proved to be a valuable

resource to each of these groups. During the first 3 \ years

there were 308 cases considered by the office. The breakdown

of cases by constituency and by type is given in Table 1.

Medical students had more contact with the office than any

other single group. The common areas of concern among
medical students centered around academic issues and

teaching. Together, these two areas accounted for 47% of

student contacts with the office. Financial concerns were also

common among medical students. This trend was also seen

among house staff: the most common area of concern for this

group was academic issues.

Structure of the Office

By design the office itself has had a small staff and little

need for fiscal and administrative support. The staff includes

the ombudsman, his or her assistant and a small amount of

clerical support. To date the ombudsman has been a senior

member of the faculty appointed by the president of the uni-

versity on a 25% basis. The assistant is appointed on a 50%

basis. Both of these persons, however, serve in an “on-line

capacity” with activities distributed throughout the week. It

is interesting that a number of persons have chosen to begin a

dialogue with the office outside of normal working hours.

This may reflect urgency or the need for confidentiality in

some cases, or the psychological overtone in others. A recep-

tionist/typist provides clerical support to the office.

The office has been located in such a manner as, on the one

hand, to be easily accessible to its constituencies and, on the

other, to provide a setting in which openness and confidenti-

ality can be maintained. Within the confines of our medical

center, it was decided to house the office in a building adjacent

to the main medical center—that is, away from the visibility

of a section of the main medical center. This separation also

reinforces the concept that the office is independent of other

administrative entities— for example, the personnel office, the

dean's office and the various departmental offices.

Issues

A remarkable range of issues have been brought to the

office. In some cases the office is simply used as a source of

information. For example, a worker or student new to the area

may seek advice about housing, child care or other similar

personal needs. In other cases, the office has served as a nodal

point for communication. For instance, we have helped stu-

dent groups identify appropriate entities within the medical

center that are concerned with developing support for curric-

ular or extracurricular activities, and have advised them of the

most productive strategies in obtaining such support. In some

cases, simply putting several interested parties in touch with

each other has been of considerable value.

In some instances the office has played a major role merely

by providing information about conflict resolution. Examples

include referring grievants (or potential grievants) to specific

administrative offices and informing them about proper griev-

ance procedures. In other cases, explanation of a conflictual

issue (“this is why you were not promoted”) has led to resolu-

tion of the problem.

Other activities of the office have involved more direct

involvement in conflictual issues. They have usually involved

vertical interactions (such as involving a house officer and an

attending physician; technician and supervisor; student and

professor), but in some cases the problematic relationships

have been lateral (student and student). The degree of conflict

TABLE 1 —Constituencies

Types of Issues

Graduate

Undergraduates Students

Medical

Students

House
Staff

Postdoctoral

Fellows Faculty Staff Total

Academic .... 3 3 35 24 7 8 2 82

Grading .... 2 1 3 6

Honor code 3 3

Teaching 10 3 1 1 15

Registration, credits/units . .... 1 3 2 1 7

Housing .... 1 2 1 2 5 2 13

Financial/benefits 1 15 2 7 1 3 29

Student services/affairs . . 12 12

Faculty/academic affairs . . 1 1 5 3 20 2 32

Sexual harassment 2 1 1 3 7

Personnel/staff affairs .... 1 1 43 45

Miscellaneous .... 1 2 15 17 2 5 15 57

Total .... 8 11 96 55 24 42 72 308
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has ranged considerably, from the incipient and seemingly

minor interpersonal problems (“Mr Smith, who works at the

desk next to mine, smokes. 1 like him a lot but the smoke
bothers me. How do I tell him?") to active but resolvable

problems (“My attending doesn’t show up until 9:30. I'm

enrolled in a seminar that begins at 10:00.”) and to difficult

interpersonal issues. Two examples follow.

• A medical center worker came to our office concerned

about her supervisor; the worker felt that she was about to be

fired. After discussing the issues of conflict with her and her

supervisor, it became clear that she had great strengths in

terms of technical skills but that she preferred to work alone

and was not facile in interactions with other workers. The
office in which she worked was a very busy one, with a need

I for an individual with good communication skills. On the

other hand, this worker had excellent technical skills which

were not being utilized. Relocation of the worker to another

I
department resulted in a situation where her skills were

needed and where she is making a substantial contribution.

This arrangement allowed for the recruitment of an employee
who better met the needs of the initial employer.

• A beginning house officer approached the ombudsman
with numerous complaints about the chairman of his depart-

ment. Indeed, the house officer had identified some important

issues in the department but had never effectively communi-
cated these to the chairman. After a number of counseling

sessions wfith the ombudsman, the house officer entered into

an effective and productive dialogue with his chairman. He
subsequently progressed through the chief residency as an

active and constructive member of the department and, to-

gether with the department chariman, has developed several

new programs.

In other instances, conflict arises, not as a result of poor

interactions between individual persons, but rather as a

symptom of institutional disequilibrium. An example is pro-

vided by a resident who brought to the office a complaint

about last-minute changes in his night call schedule and their

impact on his family life. Examination of this issue showed

that there had been a concatenation of schedule changes, ill-

nesses and maternity leaves which had led to a situation in

which indeed there was insufficient staffing for night call.

Moreover, the department did not have the resources required

for recruitment of the additional personnel required to correct

this problem. As a result of this departmental issue, discus-

sions were begun in the medical center and this was quickly

identified as a key problem common to many departments.

Most clinical services were already tightly organized with all

residents, especially those in the early postgraduate years,

working hard, long hours to complete their normal daily

work, in addition to the extra burden resulting from periodic

emergency changes in the night call schedule. Thus, in the

case of unexpected absence of even one house officer, the

remaining residents were called upon to increase their work-

loads considerably. This type of problem had become particu-

larly acute when three residents in one department were
absent simultaneously. Moreover, a number of residents felt

that they could not be absent, even in instances of serious

illness, because this would impose an additional hardship on

fellow residents. The solution here involved bringing the

problem to the attention of the chief of staff and the dean of the

medical school. Once they became aware of the depth of the

problem, they were able to allocate funds to finance alterna-

tive methods of temporary coverage.

Finally, some issues involve principles of due process.

Here the ombudsman’s office serves a very important function

by simply insuring that due process is followed. The office has

played an important role in the development of due process

procedures per se. An example of this function arose from

allegations of possible unethical behavior (and the implica-

tions of such behavior in terms of suitability for the practice of

medicine) on the part of a medical student. Discussion

showed that there had been poor communication between the

student and a faculty member which led to a set of mutual

misunderstandings between the two. Little basis existed for

the serious charges, however. The questions of unethical be-

havior and of a need for possible disciplinary action were both

resolved when the origin of the problem was understood. In

fact, once the reasons for the situation came to light, both the

student and faculty member learned from the experience.

More significant for the institution as a whole was the dis-

covery that due process procedures had not been established

for handling this or similar situations. As an outgrowth of this

case, the ombudsman’s office recommended that the medical

school establish a mechanism for due process that would in-

clude the protection provided students through the Stanford

Judicial Council and incorporated in those recommended by

the Association of American Medical Colleges. This led to

the development of a set of guidelines and the establishment of

a procedure whereby an ad hoc Committee on Suitability for

the Practice of Medicine can be convened. The new protocol

was published for the first time in the Bulletin ofthe School of
Medicine for 1 984- 1985.

Modes of Resolution

The most important rule underlying mechanisms of resolu-

tion by the ombudsman is that there are no inflexible rules.

The success of the ombudsman’s office necessarily depends on

resourcefulness and on the development of ad hoc solutions to

a spectrum of problems. Nevertheless, a number of general

principles underlie the operation of the office. By definition,

the activities of the office are confidential. This is essential if

members of the community are to interact with the office. As

part of this confidentiality, our policy is not to contact the

other parties involved in an issue unless the person seeking

help agrees to this.

It is also clearly understood that the actions of the office

result in recommendations rather than formal action. The in-

formal nature of conflict resolution in itself fosters an atmo-

sphere in which all of the involved parties are often willing to

examine a broad spectrum of potential solutions to a given

problem. Moreover, it has been important for the om-

budsman’s office to achieve recognition for clear objectivity.

While the office serves a number of constituencies, it is clearly

understood that the ombudsman’s role is that of obtaining fair

and equitable solutions and not that of acting as an advocate

for any particular party. In this regard our experience has

been that the issue can often be resolved without formal griev-

ance actions if a potential grievant can be made aware of both

sides of an issue.

The office has also found that the diversity of points of

view within the medical center may provide considerable

assistance in the resolution of conflict. We have often enlisted
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(after obtaining permission from the involved parties) the

help of relevant faculty, administration or other concerned

parties. In many cases this provides an important resource.

The critical point here is that it is often possible to develop a

creative solution by identifying the many sides involved in an

issue and by impartially thinking through the issues with all of

the involved parties.

We have also found that specific issues (“the night call

schedule is unfair”) are often symptomatic of more general

problems (“being a house officer is a stressful experience”).

In view of this, after resolving specific issues our office has

often turned its attention to generic problems after resolving

specific issues. For example, as a result of problems arising

out of issues such as night call schedule, a Committee on

Housestaff Well-Being has been created and support groups

for medical students have been established.

From Reactive to Proactive

In addition to specific problems, the examination of ge-

neric ones has been followed by a further evolution in the

function of the office—that is, development of a proactive as

well as reactive role. Thus, the office ofombudsman is now in

a position to anticipate problems and to suggest changes in

medical center structure or operation, or both, which will

prevent their occurrence. We have found that an individual

case often represents the tip of an iceberg. A single grievance

may often reflect a more general problem about a particular

committee, course or the like. Because of this, we have come

to view the ombudsman’s task as including the delineation of

these more general problems. For example, the office is cur-

rently examining the general issue of financial debt incurred

by medical students and house staff. Together with the finan-

cial aid office and other cognizant administrative offices, the

ombudsman's office is exploring new mechanisms for pro-

viding financial assistance to medical students. Similarly, as

noted above, the office of the ombudsman played a role in

developing procedures whereby questions concerned with the

suitability for the practice of medicine can be examined.

Conclusions

The ombudsman's office at Stanford University Medical

Center has now existed for 4 Vi years. In this short period of

time, it has become widely accepted and utilized by medical

students, house staff, research fellows, staff and faculty. A
large number of specific issues and a smaller but important set 1

of general issues have been handled effectively by the office.

Interestingly, the medical center community has come to ap-

preciate that in conflictual situations, the action of the om-
budsman can protect and provide help to all parties. As a

result of this, members of the medical community have dealt

in an increasingly open and candid way with the office. While

requiring a significant investment of time and effort on the

part of the ombudsman, the office has not been costly in other

ways. Given the complex and potentially costly nature of the

issues involved, the office of the ombudsman and the concept

of an ombudsman have played a very successful role in re-

solving conflict and controversy at Stanford University Med-
ical Center. We believe that this office can, in many ways,

serve as a model for the development of similar entities in

other medical communities.
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In Memoriam
California Medical Association

Daniels. Albert C.. San Francisco. Died January 28. 1986, in

Carmel, aged 78. Graduate of Johns Hopkins School of Medicine,

Baltimore, 1933. Licensed in California in 1934. Dr Daniels was a

member of the San Francisco Medical Society.

9

Davis, Hamilton S., Davis. Died February 2, 1986, aged 65.

Graduate of Western Reserve University School of Medicine, Cleve-

land. 1946. Licensed in California in 1966. Dr Davis was a member
of the Yolo County Medical Society'.

Jensen, Herman H., Oakland. Died January 24, 1986, in

Buena Park, aged 90. Graduate of the University of Minnesota Med-

ical School. Minneapolis, 1925. Licensed in California in 1940. Dr

Jensen was a retired member of the Alameda-Contra Costa Medical

Association.
m

Maloney. Joseph M.. San Carlos. Died February 6. 1986, in

San Francisco, aged 70. Graduate of Stanford University School of

Medicine, Palo Alto-San Francisco, 1946. Licensed in California in

1946. Dr Mahoney was a retired member of the San Mateo County

Medical Society.
9

Morrissey, Edmund J., San Francisco. Died February 8.

1986, in San Francisco, aged 88. Graduate of the University of

California Medical School, Berkeley-San Francisco, 1922. Li-

censed in California in 1922. Dr Morrissey was a retired member of

the San Francisco Medical Society.

9

Parsons, Robert J.. Oakland. Died February 5, 1986, aged

78. Graduate of Syracuse University College of Medicine. 1931.

Licensed in California in 1946. Dr Parsons was a retired member of

the Alameda-Contra Costa Medical Association.

9

Steelquist, John H., San Diego. Died February 2, 1986, in

La Jolla, aged 73. Graduate of Stanford University School of Medi-

cine, Palo Alto-San Francisco, 1940. Licensed in California in

1940. Dr Steelquist was a retired member of the San Diego County

Medical Society.

New Mexico Medical Society

>

Campbell, D. Michael, Albuquerque. Died March 9. 1986,

aged 35. Graduate of the University ofNew Mexico School of Medi-

cine, Albuquerque, 1977. Licensed in New Mexico in 1979. Dr
Campbell was a member of the Greater Albuquerque Medical Asso-

ciation.
9

Pond, Ashley hi. Taos. Died March 17, 1986, aged 78. Grad-

uate of Yale University School of Medicine, New Haven, Conn,

1933. Licensed in New Mexico in 1936. Dr Pond was an emeritus

member of the Taos Medical Society

.

Ray, Harold G., Roswell. Died March 11. 1986, in Roswell,

aged 54. Graduate of the University of Arkansas School of Medi-

cine, Little Rock, 1955. Licensed in New Mexico in 1960. Dr Ray

was a member of the Chaves County Medical Society.

Terr. Isaac, Las Vegas. NM. Died February 15. 1986. aged

75. Graduate of the University of Maryland School of Medicine,

Baltimore, 1936. Licensed in New Mexico in 1958. Dr Terr was a

member ofthe San Miguel County Medical Society.

Utah State Medical Association

Haskell, Jack G.. Salt Lake City. Died March 10, 1986, in

Salt Lake City, aged 63. Graduate of the University of Louisville

School of Medicine, 1948. Licensed in Utah in 1957. Dr Haskell

was a member of the Salt Lake County Medical Society.

9

Sharp. Max W., Salt Lake City. Died February 28, 1986. in

Salt Lake City, aged 67. Graduate of Northwestern University Med-

ical School, Chicago. 1944. Licensed in Utah in 1945. Dr Sharp was

a member of the Salt Lake County Medical Society.

Washington State Medical Association

Haug, Albert Donald, Wenatchee. Died March 19, 1986,

aged 79. Graduate of Northwestern University Medical School, Chi-

cago. 1 934. Licensed in Washington in 1938. Dr Haug was a retired

member of the Chelan-Douglas County Medical Society.

9

Irwin. John R., Seattle. Died November 10, 1985, in Seattle,

aged 72. Graduate of Rush Medical College, Chicago, 1942. Li-

censed in Washington in 1943. Dr Irwin was a retired member of the

King County Medical Society.

9

Le Compte, Ivan C., Pasco. Died March 10, 1986, in Pasco,

aged 64. Graduate of University of Chicago Pritzker School of Med-

icine, Chicago, 1950. Licensed in Washington in 1951. Dr Le

Compte was a member of the Benton-Franklin County Medical So-

ciety.

MacAvelia, Millard T., Mount Vernon. Died in February

1986 in Mount Vernon, aged 92. Graduate of Queens University

Faculty of Medicine, Kingston, Ontario, 1919. Licensed in Wash-

ington in 1929. Dr MacAvelia was a retired member of the Skagit

Island Counties Medical Society.

9

Marquiss, Lorence B., Marysville. Died February 6, 1986, in

Marysville, aged 73. Graduate of the University of Washington

School of Medicine, Seattle, 1951. Licensed in Washington in 1952.

Dr Marquiss was a retired member of the Snohomish County Med-

ical Society.

Mattison, Lawrence M., Bothell. Died November 16, 1985,

in Bothell, aged 78. Graduate of the University of Nebraska College

of Medicine, Omaha, 1934. Licensed in Washington in 1935. Dr

Mattison was a retired member of the King County Medical Society

.

9

Smith. Warren F., Federal Way. Died February 15, 1986, in

Seattle, aged 73. Graduate ofWashington University School of Med-

icine, St. Louis, 1938. Licensed in Washington in 1948. Dr Smith

was a retired member of the Medical Society of Pierce County.
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Book Reviews
The Western Journal of Medicine does not review all books sent by publishers

,
although information about

new books received is printed elsewhere in the journal as space permits. Prices quoted are those given

by the publishers.

MEDICAL ONCOLOGY—Basic Principles and Clinical Management of

Cancer— Editors: Paul Calabresi. MD, Professor and Chair, Department of

Medicine, Brown University, and Physician-Chief, Roger Williams General Hos-
pital, Providence, Rl; Philip S, Schien, MD, Adjunct Professor of Medicine and
Pharmacology, University of Pennsylvania, Philadelphia, Adjunct Professor of

Medicine, Brown University, and Professor of Medicine and Pharmacology,
Georgetown University. Washington, DC, and Saul A. Rosenberg, MD. Pro-

fessor of Medicine and Radiology, American Cancer Society Professor of Clin-

ical Oncology, and Chief, Division of Medical Oncology. Stanford University

Medical Center, Stanford, Calif. Macmillan Publishing Company, 866 Third

Ave, New York, NY 1 0022, 1 985. 1 ,576 pages, $110.

This is a 1 ,576 page textbook. It may be a little bit more medical oncology

than most people want to read. For medical oncologists, much of the field is

fast moving enough that any text is somewhat outdated when it is published.

A very broad spectrum of collaborators of very high quality, however, have

made most of the material in this book worth reading. For nononcologists,

nonspecialists, there is in-depth consideration of most of the aspects of

medical oncology and most of the basic concepts that underlie our current

thinking. I am mildly amused that acquired immunodeficiency syndrome

(AIDS) is covered under dermatologic neoplasms, but I guess the decision

was against devoting a special chapter to the subject. The chapters on my-
eloma and leukemia are written from a very particular point of view, but this

is one that many people share and I think it is especially valuable. The

chapters on basic physiology and cell biology are useful and written by

experts in those areas. I do not pretend to have read the whole book, but the

parts that I have read in detail are useful and I recommend those interested in

this field to acquire the book.

I will not attempt to compare this book with the equally voluminous text

by Holland and Frei; they are just different, not better or worse. Both are

extremely valuable. I do have the feeling that textbooks of this sort are a little

more valuable to the legal profession than the medical, but that is my only

quibble.
LAURENS P. WHITE, MD
San Francisco

* * *

LIFETIME CARE OF THE PARAPLEGIC PATIENT—Edited by Sir George
M Bedbrook, Kt, OBE, OStJ, MS(Melb), HonMD(WA), HonFRCS(Ed), FRCS
FRACS DPRM(Syd), Senior Spinal Surgeon, Royal Perth Hospital and Royal
Perth Rehabilitation Hospital, Perth, Western Australia. Churchill Livingstone

Inc, 1560 Broadway, New York, NY 10036, 1985. 263 pages, $55.

This comprehensive book is the logical sequel to Care and Management

ofSpinal Cord Injuries by Sir George M. Bedbrook. The book concentrates

on the techniques to reduce a handicap that is consequent to impairment or

disablement. The text has 30 contributors, 27 of whom participate in the

medical community activities of Perth. Western Australia.

The major concerns of extended care are prevention and adequate care of

specific complications of life in a wheelchair or on crutches. They include ( 1

)

recurrent urinary infection, (2) urinary dysuria, (3) decubiti, (4) edema and

contractures, (5) upper motor neurone spasm. (6) spinal deformity in chil-

dren, adolescents and adults, (7) recurring psychosocial problems and (8)

psychotic disease latent or apparent at the time of acute illness. Paraplegia

causes impairment, loss of function results in disability, and the social and

environmental conditions introduce handicaps. The text addresses all these

problems from the perspective of40years’ experience.

The contents address specific problems such as prevention and manage-

ment of infection in the skin, bone, respiratory system and urinary tract.

Sexuality and sexual function for males and females are discussed. Surgical

management of paralysis, contractures and fractures is outlined, but not in

detail. A valuable section outlines therapy for long-term care, including

physical therapy, occupational therapy, rehabilitation engineering and or-

thotics, sports activities, art therapy and independent living. Equally inter-

esting are outlines of social care and vocational rehabilitation.

The constant thread is a coordinated outpatient review of the patient to

evaluate developing urological, psychiatric or medical problems and special

housing units to aid the paraplegic patient to integrate into society. There are

inadequate numbers of these programs in the United States, and this book

presents an experienced plan for the development of a multidisciplinary

program.

This book is not expensive, presents a needed message and should be

useful to those who care for patients with residual spinal cord dysfunction.

GEORGE E. OMER. MD
Professor and Chairman
Department of Orthopaedics and Rehabilitation

University of New Mexico Medical Center

Albuquerque

* * *

AN ATLAS OF CRITICAL CARE CHEST ROENTGENOGRAPHY— Lyle D
Victor, MD, Director, Pulmonary Disease Section, Oakwood Hospital, Dear-

born, Mich: Radiography Editor: Allen J. Stone, MD, Staff Radiologist, and
Photography Editor: Michael P Sarnacki. MD, Director, Audio Visual Services,

Oakwood Hospital. Aspen Systems Corporation. 1600 Research Blvd, Rock-
ville, MD 20850, 1985. 284 pages, with 349 illustrations, $45.

An Atlas of Critical Care Cltesr Roentgenography by Lyle D. Victor is a

small, fairly-priced book intended for the use of nonradiologists in the crit-

ical care setting. It is flawed in several regards, probably primarily by the

concept. 1 doubt that anyone could satisfactorily put together a small format

atlas to serve the needs of this group. Specific criticisms would relate to

errors in the manuscript, particularly notable ones such as switching illustra-

tive examples of a high KVP and low KVP film: poor radiographic examples

of such poor reproduction quality that one cannot observe the changes the

authors intend to show; a very skimpy text that does not accompany the

individual atlas illustrations but rather is briefly summarized in front of every

section; a very incomplete display of the tubes and catheters that one would

expect to find in an ER setting, and quite a superficial and, again, poorly-il-

lustrated example of newborn chest disease as the final chapter.

For these reasons, I would not recommend this as a book to be purchased

and placed in the critical care setting because I do not feel it would serve the

needs of either the physicians or paramedical personnel seeking help.

DAVID G. BRAGG, MD
Professor and Chairman
Department of Radiology

University of Utah School of Medicine

Salt Lake City

5j« * *

SHOULDER SURGERY IN THE ATHLETE—Volume 4 in TECHNIQUES
IN ORTHOPAEDICS— Edited by Douglas W. Jackson, MD, Director, Southern
California Center for Sports Medicine, Long Beach. Aspen Systems Corpora-
tion. 1600 Research Blvd. Rockville, MD 20850, 1985. 144 pages, $36.50.

Dr Douglas Jackson has put together an excellent reference book relating

to diagnosis and treatment of injuries to the shoulder. There are 13 chapters

prepared by 20 authors but each chapter is structured in a form that enhances

the value of the presentations. This form also lends a continuity of style that

transforms a collection into an organized textbook. Of additional value is the

very high quality of the presentations relating to the standards of care in

orthopedics today.

The physical characteristics of this book place it in a library value cate-

gory. The paper and binding are of fine quality and when combined with

reader-friendly print and unusually clear illustrations, the overall result is a

quality book.

Any surgeon who has even a limited interest in the problems of shoulder

injuries should examine this book and will most likely wish to add it to his or

her professional library.

MARVIN B. HAYES. MD
Chief. Orthopaedic Section. VAMC
Associate Professor. Department of Orthopaedics

University of New Mexico School of Medicine

Albuquerque
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Clinical Investigation

Aspiration Cytology Characterization of

Inflammatory Masses
KENT BOTTLES, MD; THEODORE R. MILLER, MD; R. BROOKE JEFFREY, MD; MICHAEL B. COHEN, MD;

AMY STOLOFF, MD; MARTHA HALES, MD; BRITT-MARIE LJUNG, MD, and

ELIZABETH DONEGAN, MD, San Francisco

Fine-needle aspiration biopsy smears are useful in the workup of patients with abscesses and
inflammatory masses. We report 37 cases classified into three groups: group I, in which a causative

organism was seen on the smear; group II, in which a causative organism was cultured from a

smear where organisms were not seen microscopically, and group III, in which the organism was
not seen or cultured, but the smear findings were useful in determining further workup.

(Bottles K, Miller TR, Jeffrey RB, et al: Aspiration cytology characterization of inflammatory

masses. West J Med 1 986 Jun; 1 44:695-699)

Fine-needle aspiration biopsy (FNAB) is a method of ob-

taining specimens of masses without anesthesia, using

22- to 25-gauge needles. Although this method has been suc-

cessfully used for 35 years in Europe, renewed American

interest in the procedure dates from the past ten years.
1 Most

reports of FNAB have concentrated on the usefulness of the

procedure in diagnosing malignant disease. In this report, we
discuss its usefulness for identifying various infectious dis-

eases.

An inflammatory background on an FNAB smear leads to

a variety of interpretations: the clinician, anticipating a ma-

lignant disease, suspects a false-negative result; the cytopath-

ologist is dissatisfied with a nonspecific finding, and the

patient is relieved by a benign interpretation. Insufficient em-

phasis has been placed on the diagnostic potential of properly

collected, processed and interpreted aspirates of inflamma-

tory lesions. In some cases, the causative organism can be

visualized on the smear. In other cases, culture of a portion of

the aspirated material can identify the causative organism,

and antimicrobial susceptibility testing can suggest appro-

priate antimicrobial therapy. In still other cases, the smear

findings, although not clearly identifying a causative or-

ganism. can guide the clinician to order tests or treatment that

will reveal the nature of the disease.

We report here 37 cases in which FNAB showed inflam-

mation on a smear. In 15 cases, the causative organism was

seen on the smear. In 18 cases, culture of the aspirated mate-

rial showed a causative organism and, in 4 cases, the FNAB
smear suggested an inflammatory process, but neither the

morphology nor the culture established the diagnosis.

Materials and Methods

The cases reported here were selected from the files of the

San Francisco General Hospital and Medical Center; the Uni-

versity of California, San Francisco, Medical Center, and the

Oakland Naval Hospital. The biopsies and smears were done

in a previously described manner 1
' 3 by the FNAB Services or

the Radiology Service. When visual or microscopic inspec-

tion of the aspirate showed purulent material, a portion was

applied to a smear for microscopic examination and the re-

mainder was left in a sterile syringe for culture.

When enough material was obtained (more than 1 ml), the

aspirating syringe with its contents was submitted for culture

after the air was expelled and the needle capped. When only a

small amount of aspirate was obtained (less than 1 ml), 0.5 ml

of nonbacteriostatic saline was drawn into the syringe, the air

expelled and the needle capped. Adding saline allowed for

easier removal of trapped air around tenacious aspirates,

maintained anaerobility and precluded the need for further

laboratory manipulation of the specimen before Gram’s

staining and culture.

Results

In Tables 1 , 2 and 3 are summarized the results of this

study. In Table 1 is summarized the clinical history and the

biopsy and culture results from the 15 cases where micro-

scopic examination of the FNAB smears showed a causative

organism. There were two cases of Cryptococcus neofonncms

(Figure 1), six cases of Mycobacterium tuberculosis (Figure

2), one case of Mycobacterium avium-intracellulare and one

From the Departments of Pathology and Radiology, University of California, San Francisco, School of Medicine, San Francisco.

Reprint requests to Kent Bottles. MD, Department of Pathology, Bldg 3. San Francisco General Hospital Medical Center. 1001 Potrero Ave, San Francisco, CA 941 10.
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ASPIRATION CYTOLOGY

case each ofActinomadura madurae (Figure 3), cytomegalo-

virus (Figure 4), Staphylococcus aureus, actinomycosis.

Echinococcus granulosus (Figure 5) and Coccidioides im-

mitis (Figure 6).

In Table 2 is summarized the clinical history and FNAB
and culture results from the 18 cases in which a causative

agent was cultured from the aspirated material. This group

included nine abdominal masses, four head and neck masses,

two extremity masses, one perirectal abscess, one groin mass

and one breast mass.

In Table 3 is summarized the clinical history, FNAB,

culture and other test results on four patients who had both a

negative culture and a negative smear. These cases included

two amebic liver abscesses and two examples of acute mas-

titis.

Discussion

Although some of the earliest reports of FNAB empha-
sized its application in patients with infectious diseases, most

reports on aspiration in the more recent American literature

focus on FNAB for neoplastic disease. Greig and Gray re-

ported in a 1904 article in the British Medical Journal about

TABLE 1 —Group 1 Cases—Fine-Needle Aspiration Biopsy (FNAB) Diagnosis Established by Smear Morphology

Case Age, yr Sex Site FNAB Diagnosis Culture Results

1 . . . . 45 cr Lung Cryptococcus neoformans C neoformans

2 29 cr Lymph node C neoformans C neoformans

3 . . 71 cr Lymph node Mycobacterial infection; positive acid-fast stain Mycobacterium tuberculosis

4 . . . . 14 9 Lymph node Mycobacterial infection M tuberculosis

5 . . . . 73 cr Lymph node Mycobacterial infection; positive acid-fast stain M tuberculosis

6 . . . . 24 cr Paraspinous mass Mycobacterial infection; positive acid-fast stain M tuberculosis

7 . . . . 62 9 Paraspinous mass Mycobacterial infection; positive acid-fast stain M tuberculosis

8 . . . . 29 cr Periaortic lymph node Mycobacterial infection; positive Fite’s stain Mycobacterium avium-intracellulare

9 . . . . 37 9 Foot Filamentous Gram-positive organism consistent

with Actinomadura madurae

A madurae

10 ... . 49 cr Arm Staphylococcal abscess Staphylococcus aureus

11 ... . 35 cr Parotid Cytomegalovirus Not done

12 ... . 35 cr Neck mass, right Actinomycosis No growth

13 ... . 61 cr Liver Echinococcus granulosus Not done

14 ... . 22 cr Anterior chest Mycobacterial infection M tuberculosis

15 ... . 46 cr Lung Coccidioides immitis C immitis

TABLE 2 —Group II Cases—Fine-Needle Aspiration Biopsy (FNAB) Diagnosis Established by Culture

Case Age. yr Sex Site FNAB Diagnosis Culture Results

16 ... 36 cr Submental Acute inflammation Staphylococcus aureus

17 . . . 41 9 Submandibular mass Granuloma Mycobacterium tuberculosis

18 ... 61 o* Liver Acute inflammation Escherichia coli

19 . . . 55 o* Thigh Acute inflammation S aureus

20 ... 33 O’ Periappendiceal Acute inflammation Viridans group Streptococcus
.
Bacteroides fragilis

21 ... 25 o* Parotid Acute inflammation Hemophilus parainfluenzae, 0-lactamase-negative

22 . . . 37 o* Psoas abscess Acute inflammation Streptococcus pyogenes

23 . . . 54 O’ Subhepatic abscess Acute inflammation Enterobacter cloacae

24 . .
. 70 O’ Pericholecystic abscess Acute inflammation E coli

25 . 32 9 Right foot abscess Acute inflammation S aureus

26 . . . 22 O’ Groin abscess Acute inflammation E coli. Enterococcus, coryneform bacteria, B fragilis. Pseudomonas
putida, Peptostreptococcus

27 . . . 62 9 Liver Acute inflammation Citrobacter freundii, Hemophilus parainfluenzae. E coli, B fragilis

28 ... 38 O’ Perirectal abscess Acute inflammation E coli

29 . . . 56 O’ Subphrenic abscess Acute inflammation B fragilis

30 ... 57 9 Liver Acute inflammation Pseudomonas aeruginosa

31 . . . 43 9 Kidney Acute inflammation E coli

32 . . . 3 9 Neck mass Acute inflammation S aureus

33 . . . 32 9 Breast Acute inflammation S aureus

TABLE 3.—Group III Cases—Cases Having Negative Morphology and Negative Culture

Case Age, yr Sex Site FNAB Diagnosis * Culture Comments

34 . . 27 9 Breast Mastitis Not done Clinical diagnosis: cancer with nipple retraction; resolution with antibiotic treatment

35 . . 38 O’ Liver Acute inflammation Negative Clinical diagnosis: hepatocellular cancer; positive ameba serology

36 . 22 O’ Liver Acute inflammation Negative Positive ameba serology

37 . . 27 9 Breast Acute inflammation Not done Resolution on antibiotic treatment

‘Smear negative for organisms.
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I

sleeping sickness that “it is easy to puncture a superficial

gland with a hypodermic syringe and to suck up some of the

juice into the needle and to blow this out on a slide. The
actively moving trypanosomes were readily found after a

short search in these slides.”
4

In 1921 Gutherie reviewed

other investigators’ use of FNAB in diagnosing syphilis, bu-

bonic plague, filariasis and East Coast fever of cattle. He also

reported his own experience in diagnosing syphilis, trypano-

somiasis, simple adenitis and tuberculosis by FNAB. 5 After

this promising beginning in applying FNAB to the detection

of infectious disease, modern aspiration cytopathologists

began exploring its usefulness in diagnosing neoplastic dis-

ease. Only three case reports dealing specifically with aspira-

tion diagnosis of infectious diseases were included in the 1 984

Pathdex Index, which listed 93 articles in the aspiration cy-

/ r

Figure 2.—Photomicrograph of a fine-needle aspirate from case 7

showing epithelioid histiocytes and one acid-fast-positive organism

(arrow) (acid-fast stain, original magnification x600).
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Figure 3.—Photomicrograph of fine-needle aspirate from case 9

showing branched, filamentous, Gram-positive organisms (Gram’s

stain, original magnification x63).
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Figure 1 .—Photomicrograph of a fine-

needle aspirate from case 1 showing

characteristic negative staining cap-

sule and budding (May-Griinwald-

Giemsa stain, oriqinal magnification

x 600).

tology section. There are other series that report the use of

FNAB in diagnosing soft tissue infections
5 ' 8

as well as in-

flammatory lymphadenopathy. 9

The cases reported here show the usefulness of FNAB in

the workup of patients with abscesses and inflammatory

masses located in various body sites. The cases can be classi-

fied into three groups: group I, wherein a causative organism

was seen on the FNAB smear (Table 1); group II, wherein a

causative organism was not seen, but cultures of the aspirated

material grew the causative organism (Table 2), and group

III, wherein the organism was not identified by examination

or culture of the smear, but the FNAB findings were useful in

determining further workup.

Group I cases emphasized the need for careful examina-

tion of the inflammatory smear for organisms. Special stains

may be needed to visualize organisms that are not seen on the

routine Papanicolaou and Wright-Giemsa stains. We have
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found acid-fast, Fite’s, periodic acid-Schiff and silver stains

to be particularly useful.

Group II cases highlight the need for submitting part of the

inflammatory aspirate for culture. At the time of puncture, the

physician doing the procedure must decide if a portion of the

aspirate should be sent for microbiologic evaluation. Exam-
ining the smear microscopically with a fast stain at the time of

the biopsy can help the aspirator decide if cultures will be

needed. The simplest way to obtain aspiration material for

culture is to collect and transport the material in the same

sterile syringe.

In group III cases, the results of cultures and smear were

negative. Case 35 is a good example of this type of case. This

afebrile Oriental patient presented with a palpable hard, right

upper quadrant mass that by ultrasonogram was contiguous

with the liver. The clinical diagnosis was hepatocellular car-

cinoma, but the FNAB showed acute inflammatory cells with

no evidence of malignancy. The FNAB diagnosis alerted the

clinicians to question their initial impression. Amebic se-

rology tests, which proved positive, established a diagnosis of

amebic liver abscess. In case 34, which was clinically suspi-

cious for carcinoma because of nipple retraction, FNAB re-

Figure 4.—Photomicrograph of fine-

needle aspirate from case 1 1 showing

cells with characteristic intranuclear

and intracytoplasmic inclusions (May-

Grunwald-Giemsa stain, original mag-
nification x 63).

0

Figure 5.— Photomicrograph of fine-needle aspirate from case 13

showing a hooklet of Echinococcus granulosus (Papanicolaou

stain, original magnification x 63).

- gWEPSfc i

Figure 6.—Photomicrograph of fine-needle aspirate from case 15

showing spherules of Coccidioides immitis (periodic acid-Schiff

stain, original magnification x63).
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suited in a diagnosis of mastitis. Antibiotic therapy resulted in

resolution of the mass and the nipple retraction.

It is important to realize that seemingly inflammatory

smears can be obtained from rapidly growing neoplasms with

necrotic foci. We recently aspirated a neck mass in a patient in

whom four passes showed acute inflammation without tumor

cells, but a fifth pass in the periphery of the lesion showed the

presence of immunoblastic sarcoma cells. On histologic sec-

tions of the patient’s tumor, there were large necrotic foci

without viable tumor cells. It is imperative to keep this phe-

nomenon in mind while sampling and interpreting apparently

inflammatory masses.

In addition to obtaining diagnostic material, this proce-

dure may be used for treatment. After establishing the puru-

lent nature of the lesion by FNA B, percutaneous drainage can

be used to treat many abdominal abscesses. In a study of 250

percutaneous abdominal abscess drainage procedures, van-

Sonnenberg, Mueller and Ferrucci 10 reported a cure rate of

83.6% without surgical exploration. In all, 26 patients expe-

rienced complications ( 10.4%), but only 7 of these were de-

scribed as major (2.8%).
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Clinical Aspects of Adult Epiglottitis

RICHARD E. CHAISSON, MD, San Francisco; JOEL ROSS, MD, Martinez, California;

J. LOUISE GERBERDING, MD, and MERLE A. SANDE, MD, San Francisco

Epiglottitis in adults has been considered a medical rarity. Recent evidence suggests that this

disorder is seen in adults regularly, though uncommonly, in clinical practice. We present 14 cases of

adult epiglottitis. Most cases were blood culture-negative; Hemophilus influenzae was isolated

from blood cultures in two cases and Hemophilus parainfluenzae in one case. There were no

deaths. Epiglottitis in adults differs from pediatric epiglottitis in the mode of presentation, bacterial

cause and clinical course.

(Chaisson RE, Ross J, Gerberding JL, etal: Clinical aspects of adult epiglottitis. West J Med 1986

Jun; 144:700-703)

Acute epiglottitis in adults has been reported with increasing

11. frequency in the past two decades. 1 While epiglottitis in

children is a well-known clinical entity, its appearance in

adults has been regarded as a medical rarity. It is becoming

increasingly clear, however, that epiglottitis in adults occurs

regularly, if uncommonly, in clinical practice. Adult epiglot-

titis differs from pediatric epiglottitis in its cause, varying

presentations and frequently benign course. In this paper we
present 14 cases of adult epiglottitis seen over a four-year

period and discuss the diagnosis, cause and management of

this infection.

Patients

From August 1 980 to October 1 984. five adults with acute

epiglottitis were admitted to, or seen in consultation by, the

Medical Service at San Francisco General Hospital and Med-

ical Center, a 580-bed acute care hospital. An additional nine

adult patients with epiglottitis were seen in an otolaryngology

practice (J.R.) at two private hospitals from March 1981 to

November 1984. The diagnosis was established in all cases

by visualization of the epiglottis. All patients were admitted

to the hospital and treated with antibiotics. Blood cultures

were obtained in 13/14 patients and throat cultures in all

patients. The use of steroids, inhaled sympathomimetics and

other measures was determined by the patients' primary phy-

sicians. All charts were available for review. Patient charac-

teristics, clinical data, laboratory results and treatment are

listed in Table 1

.

Results

During a four-year period, 14 patients with epiglottitis

were treated. Patient 12 had diabetes mellitus and patient 1

was admitted to hospital for an acute psychotic episode when
diagnosed; all other patients were otherwise healthy. There

was an equal number of men and women; their ages ranged

from 25 to 68 years with a mean of 43.5 years. Symptoms
most common were sore throat and dysphagia, present for 24

to 48 hours, with a range of4 to 72 hours.

Five patients presented with stridor and each required

establishment of an artificial airway. Patient 4 suffered a car-

diopulmonary arrest in the emergency room, patients 1 . 9 and

12 required emergency insertion of an endotracheal tube and

patient 3 underwent emergency tracheostomy after nasotra-

cheal and endotracheal intubation attempts failed. There were

no deaths or long-term sequelae, though patient 3 required a

tracheostomy for six weeks.

Seven patients were febrile on admission, and nine had

tachycardia. All patients had an elevated or left-shifted leuko-

cyte count. Blood cultures grew Hemophilus influenzae in two

patients and Hemophilus parainfluenzae in one. All three pa-

tients with positive blood cultures required intubation. Eight

patients had normal flora on throat culture; two of three pa-

tients with positive blood cultures failed to grow the same

organism on throat culture. H influenzae and group A Strepto-

coccus were identified in throat specimens from two patients

each. Ten patients had lateral neck x-ray films, nine of which

showed an enlarged epiglottis with pronounced airway reduc-

tion. There were no recurrences of epiglottitis in our patients.

Illustrative Cases

Patient 3

The patient, a 47-year-old man with a history ofchildhood

asthma, had had a sore throat for 24 hours and called para-

medics because of shortness of breath. On presentation, his

From the Medical Service, San Francisco General Hospital Medical Center, and the Department of Medicine. University of California, San Francisco (Drs Chaisson, Gerberding
andSande), and the Department of Otolaryngology, Veterans Administration Medical Center, Martinez, California (Dr Ross).
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temperature was 38.8°C (101. 9°F), blood pressure 140/90

mm of mercury, pulse 128 and stridor was noted. The

pharynx was erythematous and the lungs clear. The patient

became belligerent when a throat culture was attempted; a

psychiatric consultant was called who found the patient sitting

forward in bed, drooling, with stridorous respirations. The
patient was transported to the operating room where on indi-

rect laryngoscopy there was a large, red epiglottis. The pa-

tient had a respiratory arrest and underwent tracheostomy

when endotracheal intubation failed. Blood cultures grew H
influenzae type b, sensitive to ampicillin. The patient’s hos-

pital course was complicated by extensive cervical cellulitis,

edema and redevelopment of stridor following removal of the

tracheostomy tube. He was discharged with a tracheostomy

after three weeks.

Patient 4

A 60-year-old man presented with an eight-hour history of

odynophagia and dyspnea complaining “something is block-

ing my throat.” His temperature was 38.5°C (101 ,3°F),

blood pressure 1 80/1 12 mm of mercury, heart rate 140 and he

was cyanotic and drooling. Metaproterenol sulfate was ad-

ministered via a nebulizer and the patient had a cardiopul-

monary arrest with ventricular asystole. He was resuscitated

and during intubation a large, red edematous epiglottis was

observed. Blood cultures grew /3-lactamase-producing H in-

fluenzae. The endotracheal tube was removed on the sixth

hospital day and the patient was discharged three days later.

Patient 12

The patient, a 64-year-old woman with diabetes mellitus,

presented with a 24-hour history of sore throat, hoarseness

and dyspnea. After evaluation in an emergency room she was

sent home on a regimen of erythromycin. She returned several

hours later with a temperature of39.8°C (103. 6°F), notable

stridor and cervical cellulitis. On indirect laryngoscopy she

had a massively enlarged, red epiglottis with a poor airway

and she immediately underwent nasotracheal intubation.

Blood cultures grew H parainfluenzae. The nasotracheal tube

was removed on the fifth hospital day.

Patient 13

A 26-year-old woman had the sudden onset of sore throat

and fever. She was seen at another hospital where pharyngitis

was diagnosed and penicillin prescribed. She presented again

several hours later with worsening pain. Temperature was

38°C (100.4°F) and no stridor was noted. The tonsils were

erythematous and swollen, and on indirect laryngoscopy she

had a swollen, red epiglottis. She was treated with penicillin

and observed in the hospital. Blood cultures were negative,

and throat cultures yielded 4+ /3-hemolytic group A Strepto-

coccus.

Discussion

The first series of adults with epiglottitis was reported in

1940, 2
but the disease received no attention again until the

late 1960s when case reports began to appear.
3-6 Through the

1970s and up to the present, additional series have been pub-

lished, with now more than 300 cases reported.
1 -
7-40 The

increased number of cases reported appears to reflect im-

proved diagnosis rather than a greater incidence of infections.

Our experience suggests that large hospitals can expect sev-

eral cases per year, though some may be missed through an

incorrect diagnosis.

Symptoms associated with epiglottitis in adults are sore

throat, dysphagia and hoarseness. In our patients the duration

of symptoms ranged from 4 to 72 hours, though cases have

been reported to have prodromes lasting as long as seven

days. Patients usually seek attention promptly because of se-

vere pain, however. Dyspnea occurred in 36% of our pa-

tients, all of whom had stridor. The combination of dyspnea

and stridor were ominous findings leading to intubation or

tracheostomy in all patients. None of our patients without

dyspnea or stridor required intubation. In other published

cases, 38% of patients had stridor or dyspnea, and 23% had

artificial airways established.
1 Of the published cases, 4% of

the patients died, usually without having been intubated.

Though epiglottitis is thought of as a “toxic” illness, only

half of our patients were initially febrile, eight (57%) had

tachycardia and none had hypotension. All had an elevated

leukocyte count with a shift to the left. Radiographs of the

TABLE 1 —Clinical Characteristics of 14 Patients With Epiglottitis

Patient Age. yr Sex Symptoms. Duration Stridor Blood Culture Results Throat Culture Results Treatment

1 ... 25 M Dyspnea, pain; 12 h Yes Neg Oral flora Intubation, antibiotics,

steroids

2. ... 28 M Odynophagia. 48 h No Neg Oral flora Antibiotics, steroids

3 ... 47 M Sore throat, 24 h; dyspnea, 1 h Yes Hemophilus

influenzae, type b

H influenzae. Streptococcus.

Neisseria pharyngitidis

Tracheostomy, antibiotics,

steroids

4 ... 60 M Dyspnea, odynophagia, cardiopulmonary

arrest; 8 h

Yes H influenzae Oral flora Intubation, antibiotics

5 ... 36 M Odynophagia, 72 h No Not done H parainfluenzae Antibiotics

6 ... 52 M Odynophagia, 24 h No Neg Oral flora Antibiotics

7 ... 36 F Odynophagia, 24 h No Neg Oral flora Antibiotics

8 ... 29 F Odynophagia, hoarseness; 48 h No Neg Group A Streptococcus Antibiotics

9 ... 25 F Sore throat, dyspnea; 72 h Yes Neg Oral flora Intubation, antibiotics

10 ... 60 F Sore throat, hoarseness; 72 h No Neg H parainfluenzae Antibiotics

11 ... 68 M Odynophagia, hoarseness; 12 h No Neg Oral flora Antibiotics

12 ... 64 F Odynophagia, hoarseness, dyspnea; 24 h Yes Hemophilus

parainfluenzae

H influenzae Intubation, antibiotics

13 ... 26 F Sore throat, 12 h No Neg Group A Streptococcus Antibiotics

14 ... 53 F Odynophagia, 24 h No Neg Oral flora Antibiotics

Neg = negative
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neck have been evaluated as a sensitive and specific method

for diagnosing epiglottitis
16 - 41 and, in our series, were 90%

sensitive. A firm diagnosis, however, requires visual inspec-

tion of the epiglottis and the delay involved in obtaining cer-

vical x-ray films may subject a patient to unnecessary risk of

airway obstruction.
11 Hence, laryngoscopy is preferred both

for the initial diagnosis and serially to follow the patient’s

progress.

The microbiologic diagnosis of epiglottitis depends on

blood cultures. Pooled data from published adult cases show

H influenzae (usually type b) in 27% of cultured patients.
1 H

parainfluenzae has been previously identified in only two

patients; our patient makes the third case of adult epiglottitis

to show that organism. Streptococcus pneumoniae has been

isolated in 10% of patients and is almost always associated

with an immunocompromised host.
1 Our patients had a 14%

prevalence (2/14) ofH influenzae and 7% ( 1/14) H parainflu-

enzae by blood culture. Ten of our patients (71%) had sterile

blood cultures, similar to previous reports in adults 1

but in

contrast to pediatric epiglottitis where 65% to 100% of blood

cultures grow H influenzae.
42 The role of viruses in epiglot-

titis in adults is speculative and none of our patients had viral

studies. Throat cultures in adult epiglottitis can be misleading

as shown by patient 4, whose blood grew H influenzae while

throat cultures showed oral flora, and patient 12, whose blood

grew H parainfluenzae and throat culture grew H influenzae.

Pharyngeal isolates may represent colonization rather than

invasive infection. In the presence of negative blood cultures,

however, throat cultures may be useful in guiding antibiotic

choice, particularly if /3-lactamase-producing H influenzae is

isolated. Of interest in our series is patient 13 who had acute

streptococcal pharyngitis and epiglottitis and who responded

to penicillin therapy. Four of our patients were treated with

steroids by their primary physicians. While advocated by

some, 43
the benefit of steroids in epiglottitis is unproved and

cannot be recommended for all patients.

There were no deaths in our series, although one patient

had a respiratory arrest and another a cardiopulmonary arrest

on initial presentation. Published cases of adult epiglottitis

show a 4% overall mortality, with death usually occurring

shortly after presentation. Most of our patients had a benign

course and were discharged after several days of close obser-

vation. Contrary to pediatric epiglottitis, which follows a

fulminant course with a fatal outcome in the absence of early

airway protection, most adults do not require intubation or

tracheostomy. Morgenstein and Abramson 8 have theorized

that differences in both the relative size of the glottic aperture

and anatomic conformation of the epiglottis confer protection

on adults compared with children who have epiglottic inflam-

mation.

The diagnosis of adult epiglottitis can be difficult in clin-

ical settings where sore throat is a common complaint. Five of

our patients (36%) were diagnosed by physicians as having

simple pharyngitis or asthma before the diagnosis of epiglot-

titis. Three of these patients required emergency intubation or

tracheostomy. Clues to the diagnosis include severe odyno-

phagia—often out of proportion to physical findings—and

dyspnea. Fever and tachycardia may be absent. Pooling of

saliva and trismus are suggestive of the diagnosis. Stridor is

an ominous sign that mandates immediate evaluation of

airway patency and otolaryngologic consultation. Indirect

laryngoscopy in the emergency room or office is the simplest

and most accurate method of establishing the diagnosis.

In summary, epiglottitis is being recognized with in-

creasing frequency in adults. Adult epiglottitis differs from

the pediatric syndrome in its often less dramatic clinical pre-

sentation, lower frequency of positive blood cultures and

overall more benign course. Prognostic indicators fora fulmi-

nant course are stridor and positive blood cultures.
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Medical Practice Question

EDITOR’S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpretedas directives, instructions or policy statements.

Treatment of Rheumatoid Arthritis With Metronidazole

QUESTION:

Is ir accepted medical practice to treat rheumatoid arthritis with metronidazole ?

OPINION:

In the opinion of the Scientific Advisory Panels on General and Family Practice and Internal

Medicine, the use of metronidazole (Flagyl) in the treatment of rheumatoid arthritis is

considered unacceptable medical practice. There is no credible scientific evidence to prove

that this therapy is effective and, in light of its known serious side effects in some patients,

metronidazole may be a potentially dangerous remedy.

The Arthritis Foundation has taken strong exception to the use of this drug for arthritis.

And Searle Pharmaceuticals, Inc, the manufacturer of Flagyl, has stated that it does not have

any “valid evidence that would support Flagyl being effective in the treatment of rheumatoid

arthritis, nor that it exerts any activity as an anti-inflammatory agent.”
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The Pharmacology of Neonatal Resuscitation and
Cardiopulmonary Intensive Care

Part I—Immediate Resuscitation
WILLIAM E. BENITZ, MD; LORRY R. FRANKEL, MD, and DAVID K. STEVENSON, MD, Stanford, California

Resuscitation of a neonate requires both immediate cardiopulmonary resuscitation and extended

intensive care. Initial resuscitation of the neonate, as for adults, must include support of the airway,

breathing and circulation. Because of the unique physiology of a newborn infant, some aspects of

drug therapy differ significantly from their counterparts in the resuscitation of adults, and hypogly-

cemia and hypothermia pose special threats to a distressed neonate. Epinephrine and atropine can

be administered via an endotracheal tube, but vascular access, which is most easily obtained by

cannulating an umbilical vessel, is required for administering other drugs. Initial drug therapy,

including glucose, oxygen and bicarbonate, is intended to restore metabolic homeostasis. Bicar-

bonate administration must be preceded by adequate alveolar ventilation. Drugs used to increase

cardiac output early in resuscitation include those that increase heart rate, increase preload or

improve myocardial function. Other drugs used in extended intensive care may also improve

cardiac output, alter the distribution of the circulation or alter pulmonary function or gas exchange.

These agents will be reviewed in a subsequent article.

(Benitz WE, Frankel LR, Stevenson DK: The pharmacology of neonatal resuscitation and cardio-

pulmonary intensive care. Part I—Immediate resuscitation. West J Med 1986 Jun; 144:704-709)

As for older children and adults, optimal resuscitation of a

xjL newborn infant requires both immediate cardiopulmo-

nary resuscitation and ongoing intensive care, which have

been joined within the concept of advanced cardiac life sup-

port.
1 The unique cardiopulmonary physiology of the neo-

nate, however, dictates that the interventions that compose

advanced life support for newborn infants must be chosen to

meet the needs, capabilities and limitations of these patients,

which may differ significantly from those of older patients.

This is particularly true of drug therapies because many
agents commonly used in resuscitation of adults have little

application in infants, and some that are vital in neonates are

not useful in older patients. In this two-part article, we review

the general concepts of cardiopulmonary physiology and

pharmacology relevant to neonatal resuscitation, with partic-

ular attention to those aspects of neonatal physiology that

allow or demand modified pharmacologic management. In

Part I we provide recommendations for drug therapy in imme-

diate resuscitation, as might be required in the delivery room.

In Part II we address extended cardiopulmonary intensive

care for neonates, which begins when a neonate is sufficiently

stable to allow transfer to the intensive care nursery.

Fundamentals of Neonatal Resuscitation

Resuscitation of a distressed neonate requires orderly as-

sessment and intervention, which should follow the same pro-

tocol regardless of the setting or cause of distress (Table 1).

Resuscitation should begin by ensuring airway patency, by

slight neck extension and jaw thrust or by endotracheal intuba-

tion. Breathing should be assisted if spontaneous respiration

is inadequate, and external cardiac compressions should be

started if the heart rate remains below 100 beats per minute.

Drugs may be required if the infant’s metabolic condition, gas

exchange or cardiac output remain abnormal after these mea-

sures. The cardiac electrical rhythm (electrocardiogram)

should be continuously monitored. If the infant is cyanotic, in

From the Divisions of Neonatology and Pediatric Intensive Care, Department of Pediatrics, Stanford University School of Medicine, Stanford, California.

This is Part I of a two-part article. Part 11 will appear in a subsequent issue.
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ABBREVIATIONS USED IN TEXT

FiO? = fraction of inspired oxygen

Pacoi = arterial carbon dioxide pressure

PaOj = arterial oxygen pressure

respiratory distress or requires cardiac compressions, 100%
oxygen should be administered. Administering glucose may
be lifesaving because hypoglycemic infants may be refractory

to resuscitation efforts. Hypothermia increases metabolic re-

quirements, impairs myocardial performance and increases

vascular resistance, so resuscitation should be carried out

under a radiant warmer whenever possible.

Drug Therapy

Drugs used in neonatal resuscitation may be classified as

agents that (1) restore or maintain metabolic homeostasis, (2)

increase cardiac output, (3) alter the distribution of the circu-

lation or (4) alter pulmonary function or gas exchange. Part I

of this review focuses on drugs in the first two categories.

Additional agents in the second category and those in catego-

ries 3 and 4 will be discussed in Part II

.

Routes of Administration

Although establishing vascular access must be given high

priority, it is not essential for delivery of epinephrine 2 or

atropine,
3 which are effective when delivered into an endotra-

cheal tube. Other agents are best administered directly into

the vascular system. In the first hours after birth, the umbil-

ical vein can be quickly and easily cannulated by cutting the

umbilical cord 0.5 to 1 cm from the abdominal wall and

inserting a catheter into the single large flaccid vessel.
4
If the

catheter can be advanced 10 cm into the vessel (6 to 8 cm in a

premature infant), it has almost certainly transversed the

ductus venosus into the vena cava or right atrium. If blood can

be withdrawn freely, it is likely safe to administer drugs

through the catheter.

Because passage of a catheter through the ductus venosus

may be impossible after about 12 hours of age, an umbilical

artery may need to be cannulated. This procedure is more

time-consuming and requires greater. skill, but also provides

access for measuring blood pressure and sampling for blood

gas determinations. 4 Administering catecholamines into arte-

rial catheters may cause intense splanchnic, renal or periph-

eral vasoconstriction, so placing a peripheral or central

venous catheter for administering these agents is mandatory.

Because sick infants often have poor peripheral perfusion,

cannulation of a peripheral vein may be extremely difficult.

Venous cutdown or percutaneous cannulation of a central vein

should be attempted only by skilled operators after another

access route is established and the infant’s condition is stable.

If none of these routes can be readily secured, placement of a

16- or 18-gauge needle into the tibial or femoral marrow
cavity will allow administration of fluids and drugs intraos-

seously. 5 Direct cardiac puncture is very hazardous and

should be considered only as a last resort.

Agents That Restore Metabolic Homeostasis

Drugs that restore or maintain metabolic homeostasis,

which either provide substrate for cellular metabolism or cor-

rect abnormalities that impair the capacity of the cells to

utilize substrate, include glucose, oxygen and bicarbonate.

Glucose. With termination of transplacental glucose de-

livery at birth, the neonate becomes dependent on gluconeo-

genesis and mobilization of hepatic glycogen stores to

maintain blood glucose levels. These stores are minimal at

best in premature and small-for-gestational-age infants, and

may be depleted by asphyxia, difficult or prolonged labor or

in utero exposure to terbutaline or ritodrine. Infants of

mothers with diabetes mellitus may be unable to mobilize

hepatic glycogen, even though their stores are abundant. Glu-

cose consumption is increased by hypoxia, hypothermia, hy-

perthermia and sepsis. These factors may account for the high

incidence ofhypoglycemia in neonates. 6

Neonatal hypoglycemia may be asymptomatic or present

with symptoms as varied as lethargy, hypotonia, seizures,

impaired systemic perfusion, cyanosis or right-to-left

shunting. The diagnosis requires early measurement of the

blood glucose level using bedside test strips (Dextrostix or

Chemstrip bG). If the blood glucose level is less than 40 mg
per dl, intravenous administration of glucose ( 100 to 200 mg
per kg or 1 to 2 ml per kg of dextrose solution 10% in water) is

indicated. Larger doses may elicit exuberant insulin re-

sponses and cause severe rebound hypoglycemia, especially

in infants whose mothers have diabetes. A continuous infu-

sion of glucose at 6 to 8 mg per kg per minute should be started

immediately. Infants of mothers with diabetes may require

more rapid infusions (8 to 10 mg per kg per minute). Eugly-

cemia may be achieved more rapidly in infants with adequate

hepatic glycogen stores after intravenous administration of

glucagon (300 pg per kg), but this is unlikely to benefit most

hypoglycemic neonates. The blood glucose level must be

measured frequently until stable euglycemia is documented;

additional doses of glucose (100 mg per kg per dose) or an

increased rate of infusion may be required.

Oxygen. Tissue hypoxia can be categorized according to

its physiologic basis, as shown in Table 2. Most hypoxic

TABLE 1 —The ABCs of Neonatal Resuscitation

Airway Electrocardiogram

Breathing F|02

Circulation Glucose

Drugs Heat

F|02 = fraction of inspired oxygen

TABLE 2 —Physiologic Classification of Hypoxic Conditions

Group I II III IV

Physiologic Hypotonic Normotonic Hypodynamic Histotoxic

Category Hypoxemia Hypoxemia Hypoxia Hypoxia

Arterial

0 2 tension .... I

Arterial

0 2 content ... i

Arterial

0 2 saturation . . 1

02 carrying

capacity •**

Mixed venous

02 saturation . . I

Cardiac

output **t

Tissue 0 2 use . . . I,**

i = decreased; t = increased, — = unchanged
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infants have hypotonic hypoxia, which is apparent as cya-

nosis and reduced arterial oxygen tensions. Infants with nor-

motonic hypoxemia have severe anemia and should be

transfused with erythrocytes. Infants with hypodynamic hy-

poxia, resulting from impaired cardiac output, may also be

cyanotic but primarily have signs of poor systemic perfusion,

as described below. The management of such infants is the

subject of much of this review. Histotoxic hypoxia in neo-

nates, resulting from the inability of cells to use oxygen, most

often is due to severe asphyxia or overwhelming sepsis and

rarely is treatable.

Administering oxygen may ameliorate tissue hypoxia in

many of these conditions, but is consistently effective only for

hypotonic hypoxemia (group I, Table 2). Within this cate-

gory, hypoxemia due to ventilation-perfusion mismatching

(pneumonia, aspiration) or impaired diffusion capacity

(retained fluid, respiratory distress syndrome) may abate by

administering supplemental oxygen only. Assisted ventilation

should be provided for hypoxemia due to hypoventilation,

even though the arterial oxygen pressure (Pao 2 ) is improved

by oxygen administration. Administering oxygen is of no

benefit for hypoxemia due to fixed right-to-left shunting, as in

infants with cyanotic congenital heart disease, but oxygen-in-

duced dilation of the pulmonary arteries may result in pro-

nounced abatement of hypoxemia due to dynamic right-to-left

shunting through fetal channels, as in infants with persistent

pulmonary hypertension or severe pulmonary parenchymal

disease.

Until the nature of hypoxia is delineated, it is appropriate

to administer oxygen, in concentrations sufficient to relieve or

eliminate signs of distress, to any infant with cyanosis or

respiratory distress. Arterial blood gas measurements should

guide subsequent adjustments of the fractional concentration

of inspired oxygen (F,o 2 ) to achieve the desired Pao 2 ,
which

may range from 50 to 60 mm of mercury for a small premature

infant to 100 to 120 mm of mercury for a term infant with

persistent pulmonary hypertension. If hypoxemia persists

during administration of 100% oxygen, continuous positive

airway pressure or assisted ventilation should be initiated; the

Pao 2 usually increases in infants with pulmonary disease, but

falls or is unchanged in those with congenital heart disease.

Comparison of preductal (right radial artery) and postductal

(umbilical artery) arterial oxygen tensions and assessment of

the response to hyperventilation (to achieve an arterial carbon

dioxide pressure |Paco 2 ]
below 30 mm of mercury) should be

done in persistently hypoxemic infants to distinguish those

with cyanotic heart disease from those with pulmonary hyper-

tension.
7
Failure to respond to oxygen administration may

also result from mechanical problems in the delivery system,

such as kinked tubing, air entrainment or disconnection of the

oxygen source.

The use of oxygen has been implicated in causing bron-

chopulmonary dysplasia, adult respiratory distress syndrome

and retinopathy of prematurity. These potential complica-

tions of oxygen therapy clearly require titration of the F,0 : to

the minimum level compatible with adequate arterial oxygen-

ation, but do not justify withholding oxygen from any dis-

tressed infant.

Bicarbonate. Acidemia has numerous detrimental effects,

including impaired myocardial function, increased systemic

and pulmonary vascular resistances, reduced responsiveness
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to catecholamines and inhibition of oxidative glucose metabo-

lism. Correction of acidemia reverses these effects, resulting

in improved cardiac output, tissue perfusion and substrate

utilization.

Acidemia in a neonate is usually respiratory in origin and

can be rapidly corrected by assisted ventilation. Modest meta-

bolic acidosis may result from lactic acid production during

paroxysmal events, such as intrapartum asphyxia, aspiration

or cardiac arrest. Effective resuscitation, including ventila-

tion and restoration of systemic perfusion, allows hepatic

conversion of lactate mobilized from tissues to bicarbonate,

restoring the serum bicarbonate to normal levels. Unless the

PH is less than 7.2, bicarbonate administration is usually

unnecessary. Persistent metabolic acidosis should suggest in-

adequate delivery of substrate, such as oxygen, to tissues

(decreased cardiac output, severe anemia), histotoxic hy-

poxia (sepsis, severe asphyxia), localized tissue infarction

(necrotizing enterocolitis, intracranial hemorrhage) or inborn

errors of metabolism. In these conditions, bicarbonate

therapy is only a temporizing measure, which may allow

survival until specific therapy is effective.

The physiologic efficacy of bicarbonate, which is a rela-

tively weak chemical pH buffer, depends on the volatile na-

ture of the acid moiety (CO : ) in the buffer reaction:

H + + HCO, = H 2C03
zr H 20 + C02 .

It should be emphasized that the blood pH will not increase

and the cerebrospinal fluid pH will decrease8
after bicar-

bonate administration unless adequate alveolar ventilation en-

sures excretion of the carbon dioxide generated by the buffer

reaction. Thus, bicarbonate administration is contraindicated

by inadequate alveolar ventilation.
9 Tromethamine (THAM),

an effective buffer near physiologic pH that does not require

excretion of volatile acid, can be used in infants for whom
adequate ventilation cannot be established. This buffer has no

advantage over bicarbonate for hypematremic infants be-

cause both buffers contain 2 mosm per mEq of buffering

capacity.

During cardiorespiratory arrest or following severe as-

phyxia, bicarbonate may be given empirically in a dose of 1

mEq per kg, followed by additional doses of 0.5 to 1 mEq per

kg about every ten minutes. As soon as possible, doses should

be determined by blood gas values, using the formula:

HC0 3
“ dose (mEq) = 0.25 x base deficit (mEq per liter)

x body weight (kg).

Excessive doses, including correction of the pH to 7.4

early in resuscitation (which will be followed by mobilization

of bicarbonate-precursor organic acids from tissues), will

cause metabolic alkalosis, impairing both oxygen unloading

from hemoglobin and release of endogenous catecholamines.

To prevent hypernatremia or hyperosmolality following doses

of bicarbonate exceeding 0.5 mEq per kg per hour, sufficient

free water must be provided to allow renal excretion of the

solute load, requiring that the net solute content of adminis-

tered fluids is no greater than that of one-half isotonic saline

solution. Hypokalemia and reduced ionized calcium levels

also may result from bicarbonate administration. Rapid infu-

sion of hypertonic solutions may predispose to intracranial

hemorrhage, 10 so each dose should be infused over five to ten

minutes and the concentration should never exceed 0.5 mEq
per ml (1,000 mosm per liter). Bicarbonate inactivates cate-

cholamines and precipitates if admixed with calcium salts.
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Agents That Increase Cardiac Output

Cardiac output is determined by the cardiac rate and

rhythm (chronotropy), ventricular end-diastolic volume (pre-

load), myocardial contractility (inotropy) and the vascular

resistance (afterload). Estimating cardiac output in the neo-

nate depends heavily on clinical assessment because measure-

ment by thermodilution techniques is extremely unreliable.

Doppler echocardiography 11 provides more reliable esti-

mates of cardiac output in a sick infant. Decreased cardiac

output with impaired systemic perfusion is suggested by

pallor, mottling, prolonged capillary tilling times (greater

than three to four seconds) and cool or cyanotic extremities.

These findings may not be present in infants of gestational age

less than about 28 weeks because of immature autonomic

regulation of vascular tone. Urine output in excess of 1 ml per

kg per hour suggests adequate cardiac output and renal perfu-

sion. Urine sodium concentrations of less than 10 to 15 mEq
per liter (20 mEq per liter in a premature infant) or a frac-

tional sodium excretion of less than 1 % suggests that renal

perfusion or intravascular volume is inadequate. Adequate

urine flow and sodium excretion may also reflect renal imma-

turity or acute renal failure, however. Metabolic acidosis is a

sign of severely compromised cardiac output.

Agents That Increase Heart Rate

Because cardiac output in a normal neonate depends pri-

marily on the heart rate,
12

interventions intended to increase

cardiac output must begin with establishment of an adequate

heart rate ( 120 to 160 beats per minute in term infants or 140

to 180 beats per minute in preterm infants). In some infants, a

rate of 200 beats per minute may be required. Bradycardia in

a newborn infant is most frequently due to inadequate ventila-

tion and rapidly resolves with effective assisted breathing.

Persistent bradycardia with adequate ventilation may result

from severe myocardial injury (following profound asphyxia,

for example), congenital heart block (due to congenital car-

diac malformations or maternal lupus erythematosus) or pro-

nounced vagal effects (visceral distension or central nervous

system injury).

Epinephrine. Epinephrine, which has both (3- and a-ad-

renergic effects,
13 remains the primary agent for managing

bradycardia in a neonate. a-Adrenergic effects increase sys-

temic vascular resistance, systolic and diastolic blood pres-

sures and myocardial perfusion. ^-Adrenergic effects

increase myocardial irritability, rhythmicity and contrac-

tility, resulting in increased heart rate and cardiac output.

Intravenous or intratracheal administration of epinephrine

(0. 1 ml per kg of 1 : 10,000 solution) is indicated for infants

with bradycardia or asystole and may help restore myocardial

contractility in infants with electromechanical dissociation.

This dose may be repeated every three to five minutes until an

adequate cardiac rhythm is obtained. If repeated doses are

required to maintain a heart rate of greater than 120, isopro-

terenol infusion should be initiated. A continuous infusion of

epinephrine (0. 1 to 1 /zg per kg per minute) may be preferable

for infants for whom a-adrenergic effects are required to

maintain systemic arterial pressures.

Epinephrine is ineffective if the systemic pH is less than

7.1 and is inactivated by admixture with alkaline solutions.

Myocardial stimulation may cause pathologic tachyarrhyth-

mias. Excessive doses may impair renal, splanchnic or pe-

ripheral perfusion, and extravasation or intramyocardial in-

jection may cause local tissue necrosis.

Isoproterenol. Isoproterenol, a pure /3-adrenergic agonist,

increases myocardial irritability, rhythmicity and contrac-

tility and causes peripheral vasodilation and relaxation of

bronchial and visceral smooth muscle. 13 Because the chrono-

tropic (rate increasing) effects are prominent (relative to other

/3-specific catecholamines), it is particularly useful for the

management of bradycardia with minimally compromised

myocardial contractility. Continuous infusion of isoproter-

enol (0. 1 to 1 .5 pg per kg per minute, titrated to achieve the

desired heart rate) is indicated for second- or third-degree

heart block, bradycardia from other causes and asystole.

Complications of isoproterenol infusion are similar to those

of epinephrine, but /3:-adrenergic-mediated vasodilation,

which is not balanced by a-adrenergic effects, may cause

hypotension even though cardiac output is increased.

Atropine. The vagolytic effects of atropine are mediated

by peripheral blockade of the muscarinic effects of acetylcho-

line. The effects of atropine therefore depend on the degree of

vagal stimulation present before its administration. Because

autonomic innervation of the viscera and central control of the

autonomic nervous system mature significantly during the

latter half of gestation,
14

it might be expected that atropine

would be more effective in term than in preterm infants.

Because autonomic nervous control is poorly integrated in the

premature infant, however, modest visceral stimuli, such as

distension of the stomach, bladder or rectum, may elicit ex-

cessive vagotonic responses and precipitate profound brady-

cardia, which is rapidly corrected by atropine. 15 The use of

atropine (0.01 to 0.04 mg per kg per dose every two to five

minutes) is also indicated for bradycardia that compromises

cardiac output or second- or third-degree heart block, and it

may be effective for asystole refractory to epinephrine and

calcium. Cumulative doses in excess of 0.1 mg per kg are

unlikely to be of additional benefit, but are likely to produce

central nervous system signs of atropine intoxication, in-

cluding hyperthermia. In therapeutic doses, atropine will in-

crease myocardial oxygen consumption and may cause

tachyarrhythmias.

Cardioversion and defibrillation. Electrical stimulation

with 1 to 2 watt-second per kg using pediatric paddles may
restore a normal cardiac rhythm in infants with ventricular

fibrillation, ventricular tachycardia or asystole. Most neo-

nates with these serious arrhythmias have sustained over-

whelming cerebral as well as cardiac injury, so this therapy is

rarely indicated or effective.

Agents That Increase Preload

Because the cardiac ventricles are much less compliant in

infants than in adults,
16

the relationship between end-diastolic

filling pressures and ventricular volume (preload) is less di-

rect in the neonate, and increased cardiac output after expan-

sion of the vascular volume is less consistent. Nonetheless,

hypovolemia, which may result from external blood losses

(such as fetomaternal bleeding, fetoplacental transfusion or

placenta or vasa previa), internal bleeding (intracranial, ad-

renal or hepatic hematomas) or third-space losses (postas-

phyxial, sepsis, hydrops), is a common cause of poor cardiac

output in a neonate.

Assessment of preload depends primarily on invasive
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measurement of end-diastolic filling pressures, which is most

readily achieved by catheterization of the umbilical vein. Be-

cause these catheters may enter the left atrium as well as the

right, the position of the catheter tip must be determined

radiographically, by ultrasonography or by measurement of

the venous oxygen saturation, so that transduced pressures

can be appropriately interpreted. In a normal infant, the mean
central venous or right atrial pressure is 1 to 7 mm of mercury

and the mean left atrial pressure is 10 to 13 mm of mercury;
17

end-diastolic pressures are slightly lower. Central venous

pressures as high as 8 to 10 mm of mercury or left atrial

pressures of 12 to 15 mm of mercury may be required to

achieve optimal cardiac output in a sick infant, however.

Lower pressures suggest relative hypovolemia, but low left

atrial pressures may also reflect high pulmonary vascular re-

sistance. Elevated filling pressures may result from relative

hypervolemia, impaired ability of the ventricles to accommo-
date the venous return (reduced ventricular compliance, tam-

ponade) or reduced ventricular pumping capacity (decreased

contractility). The most useful information is obtained by

measuring the venous pressure before and after expansion of

the vascular volume. A sustained elevation in the central ve-

nous or left atrial pressure following administration of 5 to 10

ml per kg of plasma or blood effectively rules out hypovo-

lemia. If the venous pressure rises transiently or is not af-

fected, hypovolemia should be suspected. Occasionally

venous or arterial pressures (or both) fall after administration

of volume expanders; this usually results from decreased sym-

pathetic nervous system-mediated vascular tone and indicates

significant relative hypovolemia. If there is an apparent im-

provement in cardiac output, the venous pressure at which

improvement occurs can be used to guide subsequent adminis-

tration of volume expanders. The filling pressures at which

cardiac output appears to be optimal must be reassessed at

least twice a day.

Crystalloid solutions. Normal saline and lactated Ringer's

solutions are readily available, inexpensive and well tolerated

when used empirically. These isotonic solutions are distrib-

uted into the entire extracellular space, so that relatively large

volumes (at least 20 ml per kg) must be given to achieve

significant expansion of the vascular volume, potentially ex-

acerbating peripheral and pulmonary edema. Hypernatremia

(potentially increasing the risk of intraventricular hemor-

rhage) or hypervolemia (predisposing to patency of the ductus

arteriosus) may result from the unpredictable metabolism of

fluid and electrolytes in a sick or premature infant. Metabolic

acidosis with an elevated anion gap may follow administra-

tion of lactate or acetate, which may not be metabolized to

bicarbonate in infants with impaired hepatic function or per-

fusion. Nonetheless, isotonic crystalloid solutions (10 ml per

kg over 30 to 60 minutes) are preferred for volume expansion

in modestly ill infants with poor urine output. If urine output

does not improve and hypovolemia has been ruled out, ad-

verse consequences of crystalloid administration may be re-

duced by administering a diuretic.

Colloid solutions. Albumin and plasma protein fraction

are readily available and easily stored. They distribute pri-

marily into the vascular space and may increase plasma pro-

tein levels, but these effects are short-lived. Distribution of

protein from these solutions into the extravascular space con-

tributes to peripheral and pulmonary edema, 18 which may be

difficult to mobilize. These products are expensive and they

should be used only if there is a clear indication for colloid

rather than crystalloid solutions. Fresh frozen plasma is pre-

ferred because it contains more high-molecular-weight com-
ponents, which may be better retained within the vascular

space, as well as immunoglobulins, complement and clotting

factors.

Blood products. Packed erythrocytes and fresh frozen

plasma are the products of choice for vascular volume expan-

sion in a critically ill infant. Cytomegalovirus-seronegative,

type specific or type O, Rh-negative blood crossmatched

against the mother’s is ideal and should be available if de-

livery of a severely ill infant is anticipated. Uncrossmatched

type O, Rh-negative blood can be used in emergencies, but

transfusion reactions will occasionally occur. An infusion of

10 ml per kg of plasma (if the hematocrit is greater than 60%)
or erythrocytes (if the hematocrit is less than 40%) over 15 to

30 minutes should be followed immediately by reassessment

of the infant’s hemodynamic condition. Repeated doses to

volumes approximating the patient’s blood volume (80 to 100

ml per kg) may be required to achieve normovolemia. Rapid

infusions should be avoided because sudden changes in the

vascular volume may cause intracranial hemorrhage.

Agents That Enhance Myocardial Function

There are many causes of impaired myocardial function in

a neonate. Acute injury resulting from asphyxia or sepsis

(especially due to group B Streptococcus , which produces a

cardiotoxin) is most common. Metabolic derangements, in-

cluding acidemia, hypoglycemia and hypocalcemia, are also

frequent. Intrinsic disorders of the myocardium, such as hy-

pertrophic cardiomyopathy (common in infants of diabetic

mothers) or myocardial edema (as in hydrops fetalis), are less

common, but more difficult to treat.

Calcium. Transient hypoparathyroidism occurs in most

infants in the first days of life and is more severe and pro-

longed in premature infants and infants of diabetic mothers.

Premature infants also have persistently reduced total body

calcium stores because extrauterine calcium acquisition oc-

curs much more slowly than transplacental calcium transfer.

Calcium stores may be further depleted by furosemide admin-

istration. which causes hypercalciuria. Total serum calcium

levels as low as 7.5 mg per dl (7.0 in a premature infant) may
be normal and, because of the relatively low plasma protein

levels of neonates, are usually associated with normal ionized

calcium levels. Complexing of calcium by citrate and phos-

phate after administration of large volumes of blood products

(as with exchange transfusion, massive hemorrhage or capil-

lary leak syndromes) may result in reduced ionized calcium to

levels sufficient to cause electromechanical dissociation, even

though the total serum calcium level may be normal.

Calcium was initially used in cardiopulmonary resuscita-

tion because of its crucial role in coupling electrical and me-

chanical events within the myocardium. Recent experience

with calcium channel blockers has raised doubts regarding

both the efficacy and safety of calcium in resuscitating adults

because vasoconstriction resulting from increased ionized

calcium levels may further compromise perfusion of already

ischemic tissues, contributing to cardiac, cerebral or intes-

tinal injury. In a hypocalcemic premature infant, however,

calcium administration results in increased heart rate, myo-
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cardial contractility and blood pressure.
19 - 20 Catecholamine

release from the adrenals, which may be a critical factor in the

survival of infants in shock, may also require calcium. Cal-

cium is indicated for any hypocalcemic infant and may be

beneficial for infants with compromised myocardial function

or cardiac arrest. It is also indicated for electromechanical

dissociation, which should be suspected in any infant with a

normal electrical cardiac rhythm, elevated central venous

pressure and reduced systemic arterial mean and pulse pres-

sures. Pericardial tamponade must also be ruled out.

Calcium chloride (20 mg per kg per dose, given intrave-

nously over several minutes) is the preferred salt for use in

emergency situations, such as cardiac arrest, electromechan-

ical dissociation or severe hypotension attributable to poor

cardiac contractility, because it is virtually completely disso-

ciated in solution, making more ionized calcium immediately

available. This dose can be repeated every ten minutes as

required. Extravasation of calcium chloride results in rapid

tissue necrosis, so calcium gluconate (50 to 100 mg per kg

every four to six hours), which is much less toxic to tissues,

should be given in all nonemergency circumstances.

Summary

In this review, we have provided recommendations for

pharmacologic therapy during the initial phases of resuscita-

tion of a newborn infant, as might be required in the delivery

room. In this process, attention must be given to basic

resuscitation (airway, breathing and circulation) before drug

therapy can be initiated to restore metabolic homeostasis and

improve cardiac output. Cardiac output in a neonate is

strongly dependent on heart rate, requiring prompt treatment

of bradycardia with epinephrine, isoproterenol or atropine, or

a combination of these drugs. Hypovolemia must also be

corrected expeditiously. Calcium should be given if

myocardial performance is compromised. If effective, these

measures should result in a sufficiently stable condition in the

infant to allow transfer to the intensive care nursery where

extended intensive care, to be discussed in Part II of this

series, can be initiated. These recommendations are based on

our accumulated experience with application of current

knowledge of neonatal physiology and pharmacology and can

be expected to change as new information allows further

refinement of these clinical strategies.
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Short Stature—Physiology and Pathology
DAVID L. RIMOIN, MD, PhD, Los Angeles; ZVI BOROCHOWITZ, MD, Torrance, California

,
and

WILLIAM A. HORTON, MD, Houston

Stature, the quantitative measure of height, varies widely within each ethnic group with a fairly

normal distribution. Of the numerous patients whom physicians encounter because of short stature,

relatively few are pathologically small in the context of family and ethnic background. Physicians

must be able to differentiate pathologic short stature from the lower end of the normal curve before

embarking on a complex diagnostic evaluation. There are literally hundreds of different causes of

short stature, and the clinical evaluation requires a wide variety of clinical, radiographic, pathologic

and biochemical tools. Although specific treatment to promote growth is available only in persons

with the endocrinopathies and the acquired nutritional, emotional and chronic disease states,

diagnosis of the specific form of short stature can have great importance in being able to prevent

complications and to offer accurate prognostic information and genetic counseling.

(Rimoin DL, Borochowitz Z, Horton WA: Short stature—Physiology and pathology [Medical Prog-

ress]. West J Med 1986 Jun; 144:710-721)

Normal stature varies widely among ethnic groups and

varies within each ethnic group in a fairly normal distri-

bution. “Short stature” is therefore an imprecise term and

clearly relative to a person’s ethnic, familial and nutritional

background. Relatively few of the many patients who com-

plain of short stature are pathologically small. Thus, it is

imperative that before beginning a complex diagnostic evalu-

ation or contemplating growth-promoting therapy, physi-

cians are able to differentiate between pathologic short stature

and the lower end of the normal curve. This will become even

more important as unlimited supplies of human growth hor-

mone become available through recombinant DNA tech-

nology. Regardless of its cause, however, short stature can

result in psychosocial problems that are fairly independent of

the relative degree of growth retardation. A physician must

therefore take a patient's complaint seriously, confirm

whether or not a pathologic form of short stature exists and

decide on the appropriate therapy and counseling.

Normal Growth

The normal growth curve has characteristics that are

shared by different ethnic groups, the mean and range of

height varying among populations (Figure 1 ).
1,2

It is charac-

terized by rapid fetal growth, with the peak intrauterine

growth velocity occurring at about the fourth month of gesta-

tion.
2 There is quick deceleration of growth following birth, a

period of relatively slow but constant growth during child-

hood, a rapid growth spurt at puberty and total cessation of

growth with epiphyseal fusion. A person's growth potential is

felt to be determined primarily by genetic factors through the

combined effects of many genes (polygenic inheritance) and is

thus similar to that of the birth parents. 3 Differences in height

between normal persons are due to the interaction of this

polygenic growth potential with environmental factors, such

as nutritional deficiency or chronic disease.

Size at birth is thought to be highly correlated with intra-

uterine environment as well as genetic factors. The maternal

environment and genotype have long been considered far

more important than fetal genotype in determining birth size.

Recent studies, however, have suggested that intrinsic fetal

factors may be more important than previously considered.

Nevertheless, between birth and 2 years of age, infants make

adjustment for those maternal factors that influence birth

length and increase or decrease their growth velocity in rela-

tionship to the norm to reach their genetic potential.
4 A

person's height at 2 years of age is highly correlated with final

adult height. Between birth and 2 years of age, the growth

rate continues to decrease and levels off at between 2 or 3

years until rapid growth occurs at puberty (pubertal growth

spurt). During childhood, significant alterations in body pro-
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ABBREVIATIONS USED IN TEXT

CT = computed tomography

GHRF = growth hormone-releasing factor

hCS = human chorionic somatomammotropin

hGH = human growth hormone

hGH-N = human growth hormone, normal (active)

hGH-V = human growth hormone, variant (inactive)

Ig = immunoglobulin

IGF = insulinlike growth factor

IGHD = isolated growth hormone deficiency

MR = magnetic resonance

U/L = upper segment length v lower segment length

portions take place with rapid growth of the limbs, so that the

midpoint of the body changes from close to the umbilicus at

birth to the symphysis pubis before the time of puberty.

Puberty is accompanied by a rapid increase in growth

velocity, known as “the pubertal growth spurt." Before pu-

berty, male and female children are remarkably similar in

their height and growth velocities. In girls, the growth spurt

occurs relatively early in the sequence of pubertal events,

whereas in boys it occurs later. Thus, although the average

boy enters puberty only six to eight months later than the

average girl, his growth spurt occurs about two years later

and lasts longer. In addition to the later and longer pubertal

growth spurt in boys, the mean peak velocity is also greater.

There is also a great deal of individual variation in the age of

the onset of puberty, which also has a familial tendency.

Persons who undergo puberty early are frequently taller than

their peers at age 10 to 12 years, but growth ceases soon after

puberty and their relatively short peers with late onset of

puberty may surpass them in final adult height. In girls, men-

arche serves as a marker that growth is nearing an end. An
average girl gains about 6 cm (2 Vi in) in height after men-

arche, but there is no such marker in boys. 1 The peak of the

growth velocity in a boy may occur after he has become

relatively sexually mature and he can still grow for several

years thereafter (Figure 1). In addition to absolute height

during the growth period, skeletal maturity is an important

index of growth. Skeletal maturity is measured by the relative

radiographic appearance of the epiphyses and metaphyses but

reflects the overall biologic maturation of each person and is

related to the relative age of the onset of puberty. Girls gener-

ally mature faster than boys, but the rate of maturation varies

widely and appears to be genetically determined. Some chil-

dren may take 14 years to reach final adult height, while

others may require 20 or more years. Thus, height at a partic-

ular age is determined not only by one’s genetic growth poten-

tial (which determines final adult height) but also by the

degree of skeletal maturation (which is related to the age one

achieves final adult height). For example, “tall for age” chil-

dren may be so either because they have average growth

potential but are more mature than their peers or because they

have the genetic potential to be tall and are of average matu-

rity. Factors that delay skeletal growth such as chronic ill-

ness, malnutrition and so forth usually also delay skeletal

maturation. Dental maturation parallels osseous maturation

and, thus, estimation of the dental age by tooth formation and

eruption may be another index of skeletal maturation. In gen-

eral, however, skeletal age is better evaluated by bone matura-

tion than by tooth formation, as the correlation between tooth

formation and body growth is not as well established.

Each normal person thus follows a growth curve that is

accompanied by orderly and well-correlated changes in body

proportions, dental eruption and epiphyseal ossification. All

of these depend primarily on the person's genetic constitution

but may be altered, either permanently or transiently, by in-

fluences such as nutrition and disease.

Measures of Growth

To judge whether a child has normal growth and matura-

tion, standard normal curves are required. Such curves have

been developed both for absolute accumulated height, the

so-called distance curves, and for growth velocity. 5 - 6 Because

there are great differences in growth rates, adult height and

age of onset of puberty among different ethnic groups, it

would be of great advantage to use standards based on ethnic

background for each person assessed. Unfortunately, such

curves are generally not available. Thus, in using these

growth curves for nonwhites, adjustments should be made for

ethnicity, especially in those groups such as southeast Asians

whose mean height differs significantly from that of whites.

0 2 4 6 8 10 12 14 16 18

Age, Years

Figure 1

.

— Idealized normal growth curve: The top graph shows ac-

cumulated height and the bottom shows growth velocity.
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An adjustment should also be made for children of lower

socioeconomic backgrounds and disadvantaged countries

who are more apt to have nutritional deficiencies and chronic

infectious diseases, which tend to limit the ability to reach

genetic height potential. Moreover, growth curves allowing

for parental height correlations can also be used, especially if

the parents’ heights fall at either end of the normal spectrum.
7

The usual growth curves are divided into percentiles

around an arithmetic mean. Although the 97th and 3rd per-

centiles are usually taken as the upper and lower limits of

normal, it must be emphasized that, by definition, 3% of

normal children lie beyond both the 3rd and 97th percentiles.

Because there is a correlation between a child's height and

parental stature, adjusting for parental height can add accu-

racy. For example, a child with short parents who falls at the

3rd percentile for height might be considered abnormally

short, but if midparental height is considered, the child's

corrected height is well within normal limits.

After the age of 2 years, there is a tendency for each child

to follow the same percentile of the growth curve. Deviation

may signal a pathologic process interfering with growth. A
normal child may deviate from this percentile during adoles-

cence, depending on the timing of the pubertal growth spurt.

Growth-curve data can also be used to calculate “height age.”

The height age is defined as the age at which a child's height

would fall at the 50th percentile. Although this measurement

may be slightly inaccurate because it assumes that all persons

grow at the 50th percentile, calculations of height age are

useful in correlating the stature of a person with the degree of

skeletal maturation.

Growth-velocity curves are more accurate in following

the progress of an individual child’s growth. Growth-velocity

determinations should, however, be made over relatively long

intervals—that is, six months or a year—because normal per-

sons fluctuate widely in their short-term growth velocities

(Figure 1).

A variety of standards have been developed to assess matu-

rity.
8 ’ 9 Skeletal maturity serves as a good index of overall

biologic maturation and correlates well with other variables,

such as dental maturity and onset of puberty. Skeletal maturity

is based on the size and shape of the epiphyses on x-ray films.

Although a number of areas of the body have been used to

evaluate this process, the hand and wrist provide a large

number of bones to examine and are the most convenient for

general use. With the Greulich-Pyle method, a hand x-ray

film of the child in question is compared with a set of standard

hand films at different ages; that age standard that most

closely resembles the child’s films is given as the bone age.

Different standards must be used for boys and girls because of

differences in the rate of maturation. More accurate and

time-consuming methods for assessing bone age have been

developed, such as the TW2 system, that are based on the

radiographic appearance of several epiphyseal sites.
9

Various standards have been developed for anthropo-

metric measurements of body proportions. The upper/lower

segment (U/L) ratio is an easily obtained and useful index of

body proportion (Figure 2). The lower segment is measured

from the symphysis pubis to the floor at the inside of the heel.

The upper segment figure is obtained by subtracting that of the

lower segment from the total height. Standard U/L ratio

curves have been published for both white and black Ameri-

cans.
10 For example, a white infant has a U/L ratio of about

1.7; it reaches 1 .0 at 7 to 10 years and falls to a mean of 0.95

in adulthood. Blacks have relatively long limbs and reach a

U/L ratio of about 0.85 as adults. Although standard curves

are not available for people of Asian and American Indian

background, they appear to have relatively shorter limbs and

therefore would be expected to have a somewhat higher mean
U/L ratio than whites. Arm-span measurements are another

index of body proportion, as the arm span usually falls within

a few centimeters of the total height. For example, short-

trunked dwarfs will have a low U/L ratio and an arm span

considerably greater than their height. Sitting height is a more

accurate measure of body proportion but is more difficult to

use in a standard office practice.

Physiology of Growth

Growth is a product of continuous interaction between the

endocrine and skeletal systems. Nearly all of the body’s hor-

mones influence growth. 1112 For example, growth hormone,

thyroxine, insulin and corticosteroids can all affect growth

rate, whereas parathormone, 1,25-dihydroxyvitamin D and

calcitonin all modulate skeletal mineralization and develop-

ment. In addition, gonadal and adrenal steroids are of primary

importance in skeletal maturation and the pubertal growth

spurt.

The key factor in this growth regulatory scheme is the

human growth hormone (hGH). This relatively small peptide

hormone ( 191 amino acids) is made by specific cells (sornato-

tropes) in the anterior pituitary gland. hGH is coded for by a

gene that has been mapped to the distal end of the long arm of

chromosome 17 ( 1 7q)

.

13 Differential messenger RNA
splicing results in two populations of hGH molecules (20K

and 22K). In addition to the gene coding for active hGH
(hGH-N), this gene cluster also contains an apparently inac-

tive hGH-like gene (hGH-V), genes coding for human chori-

onic somatomammotropin (hCS, also known as placental

Figure 2.—Disproportionate short stature: compared with a normal

8-year-old child in the center, the child on the left has short limbs and

short stature with an elevated U/L ratio, whereas the child on the right

has a short trunk and short stature with a reduced U/L. U/L = upper

segment length versus lower segment length.
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lactogen) together with a number of related genes that do not

code for well-known hormones. To date, five nonallelic hGH
or hCS genes in this cluster have been cloned and se-

quenced. 1415

Pituitary hGH secretion is primarily regulated by two hy-

pothalamic hormones: growth hormone-releasing factor

(GHRF) and somatostatin. 16 Growth hormone secretion is

stimulated primarily by hypothalamic GHRF in a pulsatile

manner, the maximum pulse occurring at the onset of slow-

wave sleep. Growth hormone secretion is regulated by means

of a series of negative feedback loops involving the somato-

medins and growth hormone itself operating via the regula-

tion of the relative release of the two hypothalamic hormones.

The synthesis and release ofhGH in the somatotropes is under

the control of the adenosine 3' :5 '-cyclic monophosphate
system. After growth hormone is released into the circula-

tion, its major growth-stimulating effects are modulated

through the stimulation of the production of the somatome-

dins in the liver.
17

The somatomedins, which are more commonly referred to

now as the insulinlike growth factors (IGF), comprise two

major types: insulinlike growth factor I (IGF I), which is

identical to somatomedin-C, and insulinlike growth factor II

(IGF II).
17' 19 These growth factors, which are homologues of

proinsulin, have biologic effects qualitatively similar to in-

sulin. These molecules weigh about 7,500 daltons and share

about 50% of the amino acids of the insulin molecule. Ra-

dioimmunoassays for each of these IGFs have been developed

and the genes coding for them have been mapped to chromo-

somes 1 1 and 12. Production of both IGF I and IGF II appears

to be under hGH control. Although the results of recent

studies suggest a direct effect on longitudinal growth by hGH
itself, the bulk of evidence suggests that the major mechanism

through which hGH stimulates bone growth is via the produc-

tion ofIGFI. 20 21

Skeletal maturation appears to be under the primary con-

trol of hormones from the thyroid, adrenal and sex glands. An
excess of any one of these will accelerate bone maturation,

whereas a deficiency will cause delay. At puberty, both the

sex hormones and growth hormone participate in producing

the pubertal growth spurt; the ceasing of growth that follows

this spurt is due primarily to the action of the sex hormones in

closing the epiphyses.

The skeleton responds to these stimuli by two major forms

of ossification—endochondral and membranous. In endo-

chondral ossification, the precursor for bone is formed as

cartilage. The development and subsequent growth of those

bones result from the transformation of this cartilage into true

bone. Endochondral ossification is largely responsible for the

elongation of individual bones and is thus the major process

contributing to the increase in height, or “growth.” With

membranous ossification, the bone is directly formed from the

membrane that surrounds the bone (periosteum). There is no

cartilage intermediary. This process occurs primarily in the

calvarium, the clavicles and parts of the jaw, spine and pelvic

bones. In addition, the widening of limb bones results from

this process. Thus, an increase in the length of a bone is due to

endochondral ossification, whereas an increase in its width is

due to membranous ossification

.

1

2

Endochondral ossification commences at seven weeks of

fetal life when primitive mesenchymal tissue forms cartilage

in areas destined to become bone. Within two weeks, blood

vessels penetrate into the center of the bone-to-be and the

ossification process has begun. The transformation spreads

rapidly, so that, by three months, most of the precursor has

been converted into true bone. Cartilage is retained only at the

ends of the bones, where it continues to grow and be converted

into bone. This site, which is similar in all long bones, is

termed the endochondral growth plate. Microscopically it can

be seen as a very orderly region composed of distinct zones of

cartilage cells synchronously proliferating, maturing, degen-

erating and finally dying as the cartilage is replaced by bone.

Several of the hormones mentioned previously, especially

IGF I, to which the chondrocytes possess specific receptors,

are thought to regulate this process. 12 After puberty, the

growth plate disappears, all remaining cartilage is replaced

by bone and skeletal growth ceases.

Differential Diagnosis of Growth Retardation

The first step in evaluating for short stature is to determine

if it is pathologic. This can be done by using standard growth

curves with adjustments for ethnic and family background and

by determining the skeletal maturity of prepubertal persons.

The most common causes for complaints of short stature that

physicians encounter are not pathologic but fall within the

range of normal human variability—that is, familial short

stature and constitutional delay.

Familial Short Stature

The normal variation in stature in each population is

thought to be polygenic in nature, due to the interaction of

many genes and environmental factors. The normal growth

curves have been derived by measuring large numbers of

normal children at different ages and plotting the mean and

range of their heights. Depending on the particular curve,

either the 5th or the 3rd percentile are frequently taken as the

“lower limit of normal,” even though it is clearly recognized

that 5% or 3%, respectively, of the normal population fall

below this level. These people are frequently considered to be

abnormally short, although it is only the minority of persons

falling below the 5th percentile who are truly pathologically

short. Most persons who fall at the low end of the normal

curve have familial short stature because they are genetically

programmed to be short—that is, they are children of short

parents and are growing appropriately for their genetic en-

dowment. Their skeletal maturation (bone age) is commensu-

rate with chronologic age and they are otherwise completely

healthy. 212

It is thus important that parental height be considered

when evaluating short persons because this is generally the

best indicator of their polygenic makeup and can be used to

predict expected height. For instance, consider an otherwise

healthy and normally proportioned child growing at the 3rd

percentile with a bone age consistent with the chronologic age

(height age is significantly younger than bone age). If the

parents are relatively tall, this child might be considered to

have significant growth delay, but if the midparental height

(mean of the parents’ height) is at the 3rd percentile, the

child’s growth is appropriate for his or her genetic constitu-

tion and the diagnosis of familial short stature can be made.

Methods are available by which the midparental height mea-

surement can be used to adjust a child’s position on standard
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growth curves and thus compensate for short parental height. 7

This may not be necessary, however, as a simple mental

adjustment will usually suffice. Once a diagnosis of familial

short stature is made, one must assure the child and 'the par-

ents that the growth pattern is completely normal for his or her

familial and ethnic background and that nothing can presently

be done to safely stimulate the child’s growth.

Constitutional Delay

Perhaps the second most common cause of referral for

short stature is known as constitutional delay or constitutional

slow maturation. 2 Such children are normal but are small for

their age and have sexual and skeletal maturation that is com-

mensurately delayed—that is, their height and bone ages are

equally delayed. These persons can be expected to undergo

puberty at a relatively late age, but they have a normal pu-

bertal growth spurt and reach the normal adult range for

stature. Constitutional growth delay, therefore, represents the

lower end of the normal range of timing of skeletal and pu-

bertal development. These children are simply programmed

to take longer than average to become sexually mature adults.

Slow maturation is observed more frequently in boys, and a

similar history is often found in their parents.
1

In most cases,

treatment should be limited to reassurance that the child will

develop normally. Providing a predicted adult height is quite

useful, stressing that the child may eventually be taller than

many of his earlier maturing, taller friends.
7 8

In those few

persons in whom psychological problems exist, stimulating

growth with the use of testosterone or oxandrolone may be

indicated, with the proviso that eventual adult height will

probably not be greater and may even be less than if nature

were allowed to take its course. Clinical trials with recombi-

nant DNA-derived growth hormone are presently under way
in such patients.

Pathologic Short Stature

When a physician establishes that a person is truly short

for his or her genetic background and does not simply have

constitutional delay, the exact cause of the pathologic short

stature must be delineated. It is essential that a specific diag-

nosis be made, if possible, because there are literally hun-

dreds of causes of short stature that have different prognoses.

complications and potential for treatment (Figure 3). The first

step in the clinical evaluation of short stature is to determine

whether the body habitus is proportionate or disproportionate

(Figure 3). In general, children with disproportionate short

stature have a skeletal dysplasia, whereas those with propor-

tionate short stature usually have a more generalized disorder

such as intrauterine growth retardation, malnutrition, chronic

disease, psychosocial dwarfism, chromosomal anomalies or

an endocrine disorder. Exceptions to this rule do occur, how-
ever, such as disproportionate dwarfism in cases of severe

cretinism or the proportionate shortening that may occur in

persons with osteogenesis imperfecta. A mildly dispropor-

tionate body habitus may not be apparent on casual examina-

tion and, thus, anthropometric measurements, such as sitting

height or upper/lower segment ratio and arm span must be

made before a skeletal dysplasia, such as hypochondroplasia,

can be excluded. Because of the differential growth of the

trunk and limbs through childhood, normal body proportions

vary with age and anthropometric measurements must be

compared with appropriate standards for age. Once the

stature of a short person is found to be proportionate, it is

helpful to determine whether the growth was retarded prena-

tally or postnatally. A prenatal onset of growth retardation

usually implicates a fetal environmental insult or a general-

ized cellular genetic defect. A postnatal onset of propor-

tionate growth retardation, on the other hand, usually impli-

cates a postnatal environmental insult, such as infection,

chronic disease or malnutrition or an endocrine, psycholog-

ical or malabsorption disorder.

Proportionate Short Stature of Prenatal Onset
Intrauterine Growth Retardation

When the onset of short stature is prenatal, one must dif-

ferentiate between the various forms of intrauterine growth

retardation. This is a very heterogeneous group of disorders

with multiple causes ranging from placental insufficiency to

teratogenic exposure to specific genetic or chromosomal syn-

dromes. Although in most cases the cause is obscure, often a

recognizable syndrome and a specific diagnosis can be

made. 12 22 For example. Bloom’s syndrome, Seckel’s syn-

drome, Donahue's syndrome and Dubowitz’s syndrome are

all autosomal recessive disorders. On the other hand, the

Figure 3.—Children of approximately

the same age (5 to 7 years) with several

forms of short stature (scale in centime-

ters): A, Bloom's syndrome. Autosomal

recessive, associated with intrauterine

growth retardation, proportionate short

stature, photosensitive rash and predis-

position to leukemia. B, Psychosocial

dwarfism. Note the proportionate short

stature, young appearance and pro-

truding abdomen, C, Multitropic pitu-

itary hormone deficiency. Note the

youthful appearance and proportionate

short stature similar to patient B.

D, Achondroplasia. Note the short limbs with the arms extending only to the hip level and the peculiar facies with scooped-out bridge of the nose.

E, Spondyloepiphyseal dysplasia with a short trunk. Note the normal head and short neck (from Rimoin and Horton 12
).
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Hallermann-Streiff syndrome, Russell-Silver’s syndrome, de

Lange’s syndrome and Williams’ syndrome* usually occur

sporadically and may represent new dominant mutations.

Each of these syndromes has its own clinical and radiographic

features that permit a diagnosis to be made or at least sus-

pected. Establishing a diagnosis makes it possible for one to

provide an accurate prognosis and genetic counseling.

Chromosomal Disorders

Most chromosomal disorders, with the exception of the

multiple X and Y syndromes, result in intrauterine growth

retardation. In addition to the prenatal growth retardation,

those syndromes compatible with survival beyond infancy,

such as trisomy 21, the X deletion syndromes (Turner’s syn-

drome) and a variety of autosomal partial deletion and dupli-

cation syndromes, are characterized by continued poor

growth throughout childhood and a blunted pubertal growth

spurt as well. As the number of recognized chromosomal

disorders has increased due to improved banding techniques,

their precise clinical diagnosis has become increasingly diffi-

cult. Therefore, a patient with intrauterine growth retardation

and dysmorphic features who does not fit into a recognizable

syndrome should have karyotyping done to exclude a chromo-

somal anomaly. It should also be remembered that some girls

with the Turner syndrome, especially those with mosa-

icism—that is, 45X, 46XX—may express few phenotypic

features of this syndrome prepubertally, except for short

stature. Thus, chromosomal studies should be done on all

short girls with relatively normal body proportions for whom
another diagnosis has not been made.

Intrauterine Infections

Intrauterine infections with rubella, syphilis, toxoplas-

mosis and cytomegalic inclusion disease can produce prenatal

growth retardation that results in postnatal proportionate

short stature.

Affected neonates are usually severely ill with systemic

manifestations, including microcephaly, hepatosplenome-

galy, petechiae and seizures. The diagnosis is ultimately

made by determining elevated serum Torchs titers.

Teratogenesis

Maternal consumption of ethanol, nicotine, hydantoins

and warfarin may result in prenatal growth retardation.
22 Ma-

ternal smoking may result in otherwise normal, small-for-

dates babies, whereas the use of ethanol, hydantoins and war-

farin produces well-characterized teratogenic syndromes.

Proportionate Short Stature of Postnatal Onset

Persons with a postnatal onset of proportionate short

stature usually have a prenatal environmental insult, a chronic

disease or an endocrine disorder, all of which may be associ-

ated with the insufficient generation of IGF or peripheral

unresponsiveness to its action. There may be direct suppres-

sion of hepatic IGF synthesis, deficient hGH secretion with

secondarily reduced IGF production, inability to respond to

hGH stimulation of IGF, circulating IGF inhibitors and pe-

*Although eponyms are not written as possessives in the field of genetics, WJM's
style follows Dorland's Medical Dictionary (26th edition) and the AMA's Manual for

Authors and Editors.

ripheral unresponsiveness to the actions of IGF. These chil-

dren usually have a bone age commensurately or even more
severely retarded than their height age, depending on the state

of their gonadal and thyroid systems. An accurate diagnosis is

especially important for persons with this group of disorders

because many of them will respond to specific therapeutic

measures.

Psychosocial Dwarfism

Emotional disturbances may result in pronounced growth

retardation in certain children. 23 These children usually come
from homes where marital discord, separation, promiscuity,

alcoholism and the like are found, but they can also be seen in

superficially well-to-do and well-adjusted families. A history

of emotional deprivation may be readily apparent but in some

children may be difficult to obtain. They usually have nor-

mal-growing sibs. There is usually a poor plasma hGH re-

sponse to the usual stimuli and levels of circulating IGF are

low. Other pituitary hormone deficiencies can also be found.

Bone-age maturation is usually greatly delayed. When re-

moved from their adverse environment, these children show a

striking catch-up in their bone age and their hGH and IGF
levels return to normal. Psychosocial dwarfism is thought to

represent functional hypopituitarism in which psychic factors

have produced pituitary insufficiency through hypothalamic

suppression. This condition appears to be relatively common
but it usually occurs in only one person in a family.

Malnutrition

Chronic malnutrition retards growth and is associated with

reduced synthesis of IGF. 18 Indeed, children with protein-cal-

orie malnutrition (kwashiorkor) have low serum IGF despite

high levels of hGH. While caloric intake appears to regulate

IGF generation, dietary protein seems to be important in both

maintaining IGF activity and influencing the IGF action at the

tissue level. The absence of an adequate substrate for growth

may contribute to growth failure in malnutrition as well. Mal-

nutrition resulting from malabsorption may also result in

growth retardation. There have now been several reports of

cases of otherwise asymptomatic celiac disease resulting in

persons with proportionate growth retardation.
11 Small bowel

biopsies have been recommended in the workup for such chil-

dren in whom other causes of growth retardation have been

excluded.

Chronic Disease

Many chronic diseases of childhood are associated with

growth failure.
ll - 12 - 24 - 25 Chronic liver disease, chronic renal

disease, chronic celiac disease, regional enteritis, chronic

infectious disease, diabetes mellitus, the hemoglobinopa-

thies, asthma, congenital heart disease and many others fit

into this category. Often the reduced growth may be the domi-

nant clinical feature. Although the mechanism for growth

suppression is varied, a low IGF level is usually found. In

addition, many patients with chronic disease are in a state of

negative nitrogen balance. Poor absorption of nutrients may
be found in patients with gastrointestinal disorders such as

regional ileitis. After cure or control of the disease, there is

usually significant catch-up growth, the final adult stature

depending on the duration and severity of the disease and the

age of onset of the disorder and its therapy.

JUNE 1986 144 • 6 715



SHORT STATURE

Drug Administration

In addition to the various intrinsic causes of reduced

human growth hormone secretion, certain medications used

in treating hyperactivity, such as methylphenidate (Ritalin)

hydrochloride and dextroamphetamine, may alter the normal

regulation of hGH secretion.
26 - 27 Children often show a low-

er-than-expected growth rate during the first few years after

treatment is begun, but tolerance to the growth suppression

seems to develop in many after several years. Similarly, glu-

cocorticoids used in treating certain diseases such as asthma,

the nephrotic syndrome, juvenile rheumatoid arthritis and

leukemia may significantly retard growth. The growth-sup-

pressing effects of steroids may be seen with relatively small

doses that are often thought to be harmless—that is, the pro-

longed use of topical ointments, nasal spray or eye drops

containing these compounds. 25 The long-term effects of these

and other drugs on growth and final adult height have not been

established.

Endocrine Disorders

Many disturbances in the endocrine system can impair

growth. 12 - 242829 Thyroid hormone deficiency can result in

either proportionate or disproportionate short stature, de-

pending on the degree of secondary epiphyseal dysplasia.

Cushing’s disease can lead to proportionate short stature sim-

ilar to that seen with the exogenous administration of steroids.

Excess gonadal steroid secretion or the adrenogenital syn-

drome can lead to accelerating growth with advanced bone

age in early childhood, but significant adult short stature re-

sults due to premature closure of the epiphyses.

The prototype of endocrine short stature, of course, is

hGH deficiency. Growth hormone-related causes of short

stature can result from many interruptions in the hypotha-

lamic or pituitary peripheral tissue axis. The various types of

pituitary dwarfism can be classified on the basis of the level of

the defect; whether it is genetic or acquired and, if genetic,

the mode of inheritance; whether or not there is an obvious

developmental or degenerative disease of the hypothalamus

or pituitary; whether the pituitary deficiency is monotropic

(isolated growth hormone deficiency) or multitropic, and, in

those cases due to a defect in growth hormone action, whether

somatomedin generation is normal or defective.

Acquired Pituitary Insufficiency

The most common causes of acquired prepubertal pitu-

itary insufficiency are birth trauma, cranial irradiation for

neoplasia, craniopharyngioma in which the expanding tumor

mass compromises pituitary function and hemosiderosis fol-

lowing chronic transfusion therapy. In addition, trauma, sur-

gical damage, infection and sarcoidosis can also lead to

pituitary insufficiency.
12

Developmental Anomalies Associated With Pituitary

Insufficiency

A number of developmental anomalies of the hypothal-

amus and pituitary result in hGH deficiency with or without

other tropic hormone deficiencies (Table l).
29 Many of these

syndromes are associated with facial or optic anomalies. In

certain disorders, such as congenital absence of the pituitary,

empty sella syndrome, transsphenoidal encephalocele and

two rare syndromes associated with an unusually shaped or

large sella turcica, lateral x-ray films of the skull may be

sufficient to detect an intracranial anomaly. In other disor-

ders, however, such as the holoprosencephaly syndromes and

septooptic dysplasia, computed tomography (CT) or mag-

netic resonance (MR) imaging of the brain and hypothalamus

may be necessary to detect the malformation. Thus, any

hGH-deficient child with malformations of the face or eyes

should have CT or MR imaging of the brain and sella turcica

to rule out a malformation of the hypothalamus or pituitary

gland.

Genetic Syndromes Associated With Pituitary Insufficiency

There are a number of genetic syndromes, unassociated

with known developmental malformations of the hypothal-

amus or pituitary, that have pituitary insufficiency as a

common component (Table 2).
29

In certain of these disorders,

such as histiocytosis X and hemochromatosis, the hormonal

deficiencies have been found to be due to degenerative disease

of the hypothalamus and pituitary. In most of these syn-

dromes, however, the pathogenesis of the pituitary insuffi-

ciency is unknown. Both sickle cell anemia and thalassemia

are associated with delayed growth and sexual development

with resultant adult short stature. In the thalassemias, this is

apparently due to posttransfusion therapy resulting in hemo-

siderosis affecting the pituitary, whereas in persons with

sickle cell anemia the exact cause of the short stature is un-

known.

Idiopathic Hypopituitarism

The commonest form of growth hormone deficiency is the

“idiopathic type”—that is, one in which no organic lesion

can be found. This is a heterogeneous group of disorders,

however, that can be classified on the basis of whether only

growth hormone is deficient or whether there are multitropic

TABLE 1 —Developmental Anomalies and Genetic Syndromes

Associated With Hypopituitarism

Congenital absence of the pituitary

Pituitary dwarfism with abnormal sella

Familial hypopituitarism with large sella

Empty sella syndrome

Anencephaly

Holoprosencephaly

Transsphenoidal encephalocele

Septooptic dysplasia

Cleft lip and palate with pituitary insufficiency

Solitary central maxillary incisor

Rieger's syndrome (iris-dental dysplasia)

CHARGE association (coloboma, Aeart disease, atresia choanae,

retarded growth and/or central nervous system anomalies,

genital anomalies and ear anomalies and/or deafness)

Orocraniodigital syndrome

Histiocytosis X

Hypothalamic hamartoblastoma-imperforate

anus-polydactyly syndrome

Sensorineural deafness

Fanconi’s anemia

Neurofibromatosis

Gonadal dysgenesis

Borjeson-Forssman-Lehmann syndrome

Aarskog's syndrome

Hemochromatosis

Hemoglobinopathies
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TABLE 2.—Genetic Forms of Pituitary Dwarfism

Isolated Growth Hormone Deficiency (IGHD) Multiple Hormone Deficiency
Laron IGF-I

Type I-A l-B ii III 1 ll Bio-inactive Dwarfism Resistance

Defect Gene

deletion

Hypothalamus hGH ? Hypothalamus

or pituitary

? hGH gene

mutation?

hGH
receptor

7IGF-I

receptor

Inheritance

Plasma

AR AR AD X-linked AR X-linked ? AR 7

GH 0 l 1 1 1 1 N t N/t

IGF before/after hGH . . i/n i/n i/N l/N l/N l/N l/N I/I t/t

Insulin i i t 1 1 1 1 1 1

Response to GH treatment ± + + + + + - - -

AD = autosomal dominant. AR = autosomal recessive, GH = growth hormone. hGH =
+ = positive. - = negative (or none)

human growth hormone, IGF = insulinlike growth factor, N = normal, 0 = zero. 1 = decreased, t = increased.

hormone deficiencies, whether it is genetic or acquired, and,

if genetic, the mode of inheritance or whether the growth

hormone molecule is normal or abnormal. In addition, these

disorders must be distinguished from the various forms of

IGF or growth hormone resistance. Perinatal problems such

as breech or forceps deliveries, early vaginal bleeding, pro-

longed or unusually short labors frequently occur in persons

with hypopituitarism, as do signs of intrapartum fetal distress

or anoxia. It has been suggested that these perinatal insults

lead to the hypopituitarism.

Multitropic Pituitary Hormone Deficiency

Multitropic pituitary hormone deficiency (panhypopitui-

tary dwarfism) is associated with deficiency of hGH and one

or more of the other pituitary tropic hormones. Although a

great majority of the cases are sporadic and thought to be

related to perinatal anoxia, at least two genetic forms of the

disease have been described—autosomal recessive and X-

linked recessive. 29 There is both interfamilial and intra-

familial variation in the associated hormonal deficiencies. In

certain families, one person might lack all of the tropic hor-

mones, whereas another may lack only hGH and gonadotro-

pins. At least hGH and gonadotropin deficiency occur in all

affected members, however. There have been no familial

crossovers between multitropic pituitary hormone deficiency

and isolated growth hormone deficiency yet reported. No
clinical or endocrine differences exist between the two genetic

forms of multitropic pituitary hormone deficiency and the

more common acquired disease, making genetic counseling

difficult in sporadic cases. The clinical features of this syn-

drome depend on which of the tropic hormones is deficient.

The basic defect appears to lie at the hypothalamic, rather

than the pituitary, level in about two thirds of the cases.

Isolated Growth Hormone Deficiencies

Isolated growth hormone deficiencies (IGHD) with other-

wise normal pituitary function result in proportionate

dwarfism with normal sexual development. Although most

persons with hGH deficiency have a fairly typical physical

appearance with characteristic metabolic abnormalities, it is

now apparent that on the basis of clinical, genetic, molecular

and metabolic variability, IGHD is a heterogeneous group of

disorders.

IGHD type I. The most common form of IGHD, type I

(also referred to as type I-B), is inherited as an autosomal

recessive trait and is associated with proportionate dwarfism,

increased subcutaneous fat, typical pinched face with high

forehead, wrinkled skin and high-pitched voice.
29 Persons

with this disorder may have spontaneous hypoglycemic epi-

sodes in infancy, but this is not a problem after early child-

hood, although they maintain hypersensitivity to exogenous

insulin into adulthood. As adults, abnormal glucose tolerance

associated with insulinopenia is characteristic. Puberty oc-

curs spontaneously but is frequently delayed to the late teens

or early twenties. Puberty frequently appears abruptly during

the first months of hGH therapy, however. Growth hormone

release has been documented following administration of

growth hormone-releasing factor, and immunoultrastructural

studies have shown normal hGH-staining granules in the pitu-

itary gland of an affected person, suggesting that the basic

defect in this disorder is at the hypothalamic, rather than the

pituitary, level.
30 Furthermore, linkage studies using restric-

tion fragment length polymorphisms of the growth hormone

gene have shown a lack of linkage between the hGH gene and

type I IGHD. 31

IGHD type I-A. In 1971 Illig and co-workers described a

type of growth hormone deficiency that was felt to be distinct

from type I on the basis of a total lack of immunoactive hGH
and the appearance of high concentrations of hGH antibodies

following hGH therapy, rendering the subjects resistant to

hGH therapy. 32 This syndrome was described in an inbred

Swiss kindred and was felt to be inherited as an autosomal

recessive trait. It was said to result in shortness at birth and

even more severe dwarfism and exaggeratedly pinched faces

than in the more common forms of hGH deficiency. During

hGH therapy, however. hGH antibodies develop in high con-

centrations, which suppress its growth-promoting effects.

Using restriction endonuclease analysis. Phillips and associ-

ates recently studied nuclear DNA from four cases originally

reported by this Swiss group. 15 They found that the patients

were homozygous for a deletion of at least 7.5 kilobases of

DNA. This deletion included the gene that codes for normal

hGH (hGH-N gene) but not the variant hGH (hGH-V) gene.

They have recently reported the cases of three siblings from

an Argentine family with an apparently identical hGH-N de-

letion who had some minor phenotypic differences from the

Swiss families.
33 These differences included the fact that only

one of the patients had intrauterine growth retardation

whereas the others had normal birth weight and length. Fur-

thermore, although hGH antibodies developed in all patients,

growth persisted with hGH therapy in two of them. Phillips

has recently found a number of other patients of Japanese,

Italian, Austrian and Spanish backgrounds with type I-A

IGHD. 34 These last patients had functionally identical dele-
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tions of the hGH-N gene but, in contrast to the Swiss and

Argentine patients, the deletions were each physically some-

what different from the other. Thus, type I-A IGHD appears

to be a result of a deletion in the hGH gene, with a resultant

congenital absence of normal hGH and a lack of immunotoler-

ance to homologous hGH. This would explain the total ab-

sence of immunoreactive hGH and the patients' high antibody

titers following hGH administration. It is of interest that a

number of patients have now been described with various

mutations or other deletions in the hGH gene cluster that

spare the hGH-N gene. These patients have been of normal

height and are otherwise clinically normal but had complete

antenatal deficiency of hCS production. The sparing of the

hGH-V gene in type I-A IGHD and its inclusion in the dele-

tion in these families indicates that the hGH-V gene expres-

sion is not necessary for either prenatal or postnatal growth

.

IGHD type II. IGHD type II was first defined as a distinct

form of hGH deficiency that was associated with increased

rather than decreased insulin response to glucose and argi-

nine, apparently inherited as an autosomal dominant trait.
29

These persons do not seem to have the wrinkled skin or char-

acteristic voice seen in other pituitary dwarfs. It is now clear

that there is more heterogeneity in the IGHD syndromes than

a simple division into type I and type II because there have

been families reported with apparent dominant inheritance

who have the metabolic features of the recessive form of the

disease. On the other hand, persons who clinically resemble

those with type I IGHD have been reported with familial

aggregation, suggesting autosomal dominant inheritance. Re-

sults of preliminary linkage studies with restriction fragment

length polymorphisms of the hGH gene have suggested that in

cases of type II IGHD, it is the hGH gene itself that is in-

volved. Phillips has postulated that a dominant disorder could

be the result of a mutation in the signal peptide of the hGH
gene affecting the intracellular transfer of the hormones. 34

Pituitary Dwarfism With Biologically Inactive hGH
In 1978 several cases were described of patients with the

clinical features of IGHD who achieved normal plasma im-

munoreactive hGH levels following stimulation but who had

low levels of IGF. 35 Following hGH administration, how-

ever, they generated normal IGF levels and had a significant

increase in their growth rates.
36

Pituitary function was other-

wise normal . It was postulated that these persons secreted an

abnormal growth hormone molecule that was biologically in-

active but immunologically cross-reactive. Valenta and col-

leagues have recently reported the case of a patient who had

normal levels of immunoreactive hormone with decreased

radioreceptor-assayable and bioassayable activity.
37 This pa-

tient differed from the original patients noted above in that he

had a normal plasma somatomedin level. When treated with

an exogenous hGH, however, his response was excellent.

Biochemical analysis of the patient’s serum showed a struc-

tural abnormality of the circulating growth hormone, with

most of the immunoactive growth hormone migrating as large

molecules. The authors concluded that abnormal growth hor-

mone structure should be suspected in children with short

stature who have a normal serum growth hormone concen-

tration, normal growth hormone response to the usual stimuli

and normal pituitary function and who respond readily with

linear growth to human growth hormone therapy. This raises

the question as to which short children should have trials with

hGH. The biologic activity of the circulating hormone in

these patients is low, which can be established by determining

the ratio of radioreceptor-assayable to radioimmunoassayable

hormone or by bioassay. The authors point out that a low IGF
concentration is not a diagnostic prerequisite of this type of

pituitary dwarfism, as their patient had normal serum levels

of IGF. It is likely that various other forms of pituitary

dwarfism are associated with structural abnormalities in the

growth hormone molecule. Phillips, however, could find no

trace of a defect in the hGH-N gene following careful DNA
analysis in such a patient.

34 He postulates that the hGH re-

ceptor in the liver may be involved, rather than the hGH gene.

Some of these patients have had a deletion on chromosome 1

3

rather than on chromosome 17 on which the hGH gene is

located. Further studies will be needed to document the defect

in this disorder.

X-Linked Isolated Growth Hormone Deficiency and
Hypogammaglobulinemia—IGHD Type III

A kindred has been described in which two brothers and

their two maternal uncles had a syndrome consistent with

hypogammaglobulinemia and isolated hGH deficiency. 38

They had proportionate short stature, retarded bone age in

childhood, delayed onset of puberty, lack of plasma hGH
response, low bioassayable and immunoassayable IGF and

otherwise normal pituitary function. Recurrent pulmonary

infections were a problem in two patients, which were abated

by gammaglobulin therapy. Three of the patients had panhy-

pogammaglobulinemia and an absence of circulating B cells,

whereas the other patients had normal serum immunoglobulin

(Ig) A and IgM levels and decreased levels of circulating B
cells. T-cell function and number were normal. These pa-

tients appear to have a distinct X-linked recessive form of

isolated hGH deficiency associated with hypogammaglobuli-

nemia.

Partial Growth Hormone Deficiency

Several authors have described cases of short children

with growth hormone responses above the usual cutoff point

for growth hormone deficiency (7 ng per ml), who have either

modest responses (less than 10 ng per ml), low IGF levels,

decreased integrated growth hormone concentrations over a

24-hour period, a decreased number of hormone peaks or

decreased responses following sleep. The common factor in

these children was that they did not have growth hormone

deficiency but seemed to respond to growth hormone thera-

py.
39 Furthermore, some of these children reverted to normal

hGH responses to pharmacologic agents following either pu-

berty or the administration of gonadal steroids. It is likely that

there is a large number of patients with different forms of

partial or transient growth hormone deficiency who may ben-

efit from hGH therapy. An accurate description of these cases

will be of great importance once unlimited supplies of growth

hormone become available.

IGF Deficiency or Resistance

The various forms of true pituitary dwarfism are associ-

ated with diminished or absent secretion of growth hormone

and a secondary deficiency of IGF. Various syndromes have

been described in which growth hormone secretion is normal
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or high and there is peripheral insensitivity to the effects of

growth hormone administration; plasma IGF levels are low

and responsive to growth hormone administration or ele-

vated. Thus, these persons resemble pituitary dwarfs clini-

cally but are resistant to the actions of growth hormone

because they do not generate or respond to IGF.

Laron Dwarfism

Laron dwarfs clinically resemble patients with isolated

hGH deficiency except for their normal or elevated growth

hormone concentrations.
40 - 41 This autosomal recessive syn-

drome was first described in Asian Jews but has since been

found in numerous other ethnic groups. These patients have

the clinical appearance of patients with IGHD to an exagger-

ated extent, with severe growth retardation, severely pinched

faces, high-pitched voices and, when male, small genitalia.

Early development is generally slow, fontanelle closure is

delayed and many have symptoms of hypoglycemia. Hands

and feet are small and, like pituitary dwarfs, they are obese

and the body proportions are childlike. Their teeth may be

discolored, defective and crowded. Visual and motor coordi-

nation are poor and their IQ scores are towards the lower end

of the normal range. Laron has found that their U/L ratios are

more than 2 standard deviations above the mean, indicating

that their limbs are relatively short. After puberty, their skin

appears prematurely aged, like that of pituitary dwarfs. Simi-

larly, skeletal age and timing of puberty are delayed. Glucose

intolerance is present in association with symptoms of hypo-

glycemia and hypoinsulinemia, as in pituitary dwarfs. Plasma

growth hormone levels, however, are elevated but suppress

normally with glucose. Plasma IGF-I concentrations are low

and do not increase following growth hormone administra-

tion. These patients are resistant to the growth-promoting

effects ofhGH administration.

Plasma growth hormone appears to be qualitatively

normal on the basis of serial immunoassay dilutions, electro-

focusing and molecular size distribution. Furthermore, sub-

stantial quantities of receptor-active hGH have been found by

radioreceptor assay. Using an erythroid progenitor tech-

nique, Golde and co-workers found that there was a specific

cellular resistance to hGH in Laron dwarfs. 42 Furthermore, it

had been found that liver cell microsomes from these patients

do not bind hGH normally, although insulin does bind nor-

mally. Thus, the pathogenetic mechanism in Laron dwarfism

appears to involve a defect in IGF generation, which is prob-

ably due to a universal defect in growth hormone recep-

tors.
40 - 42

The African Pygmies

The African pygmies, who inhabit the rain forests of Af-

rica, resemble pituitary dwarfs in size and skeletal propor-

tions but do not have the truncal obesity, peculiar facies and

wrinkled skin of pituitary dwarfs. 28 29 Following insulin-in-

duced hypoglycemia and arginine infusion, hGH levels are

normal, but like patients with type I IGHD, African pygmies

have decreased insulin levels and are hypersensitive to the

effects of exogenous insulin. They are completely unrespon-

sive to the lipolytic, insulin-tropic and nitrogen-retaining

properties of hGH, and in initial studies, bioassayable IGF

levels were apparently normal. These results lead to the sug-

gestion that the short stature of the pygmies is due to a periph-

eral unresponsiveness to IGF. Reexamination of these blood

samples with the new IGF immunoassays, however, indicate

that the pygmies have a primary deficiency of IGF I with

normal IGF II.
43 Furthermore, IGF levels do not increase

following growth hormone administration. Thus, short

stature of the pygmies may well be due to a primary defi-

ciency of IGF I. This is in contrast to Laron dwarfs who are

unable to generate either IGF I or IGF II. A number of white

patients with similar primary deficiencies of IGF I have been

described, suggesting that persons who clinically and meta-

bolically resemble pituitary dwarfs but who have normal

levels of immunoassayable hGH should have their IGF levels

and responsiveness to growth hormone carefully evaluated.

IGF-Resistant Dwarfism

Several patients with proportionate dwarfism have re-

cently been described who have elevated IGF-I concentra-

tions and normal or elevated levels of circulating hGH. 44 IGF
levels were elevated regardless of whether they were assayed

by bioassay, radioreceptor assay or radioimmunoassay. In a

case described by Bierich and associates, bone age and dental

eruption were delayed and hypoglycemia occurred during the

patient’s first year of life, similar to the case in pituitary

dwarfs. 45 Cultured skin fibroblasts from this patient showed a

50% decrease in IGF binding, suggesting defective IGF-I

receptors as the cause of the IGF resistance. Thus, resistance

to IGF I appears to be a basic defect in these patients. Whether
or not there is a difference between those patients with normal

plasma hGH levels and those with elevated plasma growth

hormone levels remains to be answered.

Disproportionate Short Stature

If a disproportionate body habitus is found on physical

examination, then the patient most likely has a form of skel-

etal dysplasia. This is a heterogeneous group of inherited

disorders of connective tissue in which the clinical features

are usually dominated by dwarfism. 46 Well over 100 distinct

disorders have now been recognized and it is important to

make a specific diagnosis so that an accurate prognosis can be

given and proper genetic counseling provided. Furthermore,

each of these disorders is associated with a variety of skeletal

or nonskeletal complications, or both, that an accurate diag-

nosis will allow one to anticipate, treat promptly or prevent.

The differential diagnosis of disproportionate dwarfism

requires that various clinical observations be made. Was the

shortening evident at birth or did it begin at a later date? (In

some disorders, growth may be normal for several years. For

instance, in the X-linked form of spondyloepiphyseal dys-

plasia tarda, growth retardation is not apparent until between

5 and 10 years of age.) Are the limbs relatively short com-

pared with the trunk (short-limbed dwarfism) or is the trunk

primarily affected (short-trunk dwarfism)? Most of these dis-

orders can be clearly classified into one or the other forms of

disproportion. However, relative body proportions may
change with age in some disorders such as metatropic dys-

plasia in which the limbs are relatively short at birth; because

of progressive kyphoscoliosis, such patients become short-

trunked dwarfs during childhood. If a child has short-limbed

dwarfism, are all of the segments of the limb equally short-

ened or does the shortening primarily affect the proximal

(rhizomelic), middle (mesomelic) or distal (acromelic) seg-
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merits? Is the disorder limited to the skeleton, or are there

extraskeletal abnormalities such as ligamentous laxity, joint

contractures, myopia, cleft palate, clubfoot or hearing loss?

The presence or absence of these extraskeletal complications

may be helpful in making a diagnosis.

The family history may also be helpful in arriving at a

diagnosis. For example, if two dwarfed siblings are born to

normal parents, then achondroplasia, which is an autosomal

dominant trait, is unlikely, and one should suspect an auto-

somal recessive disorder. The answers to these clinical and

genetic questions may be sufficient to make an accurate diag-

nosis or to limit the diagnosis to a relatively small number of

disorders. For example, a large head with bulging forehead,

midface hypoplasia, lumbar gibbus, rhizomelic shortening of

the extremities and trident configuration of the fingers

strongly suggest the diagnosis of achondroplasia. Similarly,

short limbs, polydactyly, congenital heart disease and oral

frenula indicate a diagnosis of chondroectodermal dysplasia.

In most cases, however, further studies are required to make a

diagnosis.

The next step is to obtain skeletal radiographs. A series of

films including anteroposterior and lateral views of the skull

and spine and anteroposterior views of the pelvis and extremi-

ties should be taken. Attention should be paid to the specific

parts of the skeleton that are involved (spine, limbs, pelvis,

skull) and, within each, where the abnormality is located

(epiphysis, metaphysis, diaphysis or all three). Because the

skeletal radiographic features in many of these disorders

change with age, reviewing radiographs taken at different

ages when possible is helpful. Moreover, the epiphyseal clo-

sure, which occurs after puberty, frequently obliterates the

specific abnormalities that would have permitted a specific

diagnosis to be made had the films been taken before puberty.

Nevertheless, skeletal films are often sufficient to make the

diagnosis. Indeed, the classification of these disorders has

been based primarily on their radiographic features. In many
instances, however, only the general type of dysplasia, such

as a spondyloepiphyseal dysplasia, can be recognized, but the

specific entity cannot be identified on radiographic grounds

alone.

The microscopic evaluation of growth-plate cartilage and

bone is becoming an integral part of evaluating for dispro-

portionate short stature.
47

Specific histopathologic or ultra-

structural alterations have been recognized in patients with

certain types of skeletal dysplasia, by autopsy studies or by

the examination of biopsy specimens obtained from the iliac

crest, costochondral junction or tibial epiphysis. In certain of

these disorders, such as thanatophoric dysplasia, the patho-

logic abnormality is diagnostic; in others, it is only sugges-

tive. In still other dysplasias, no obvious histologic

abnormality can be found. Because of the lack of experience

of most morphologists with such growth-plate sections, their

processing and evaluation should be done in one of the centers

devoted to the study of these diseases. Biochemical studies are

of diagnostic value in only a few of the skeletal dysplasias,

such as hypophosphatasia, the rachitic disorders and the mu-

copolysaccharidoses. Various alterations in type I collagen

have now been described in cases of osteogenesis imperfecta,

and it is likely that similar molecular defects in type II col-

lagen and the proteoglycans will be discovered in other types

of skeletal dysplasia in the near future.
48

Conclusions

The workup of a short patient is a very orderly and logical

exercise. A flow chart can be constructed that enables one to

approach evaluating for short stature in a stepwise manner,

ultimately establishing a diagnosis (Figure 4). First, the two

common nonpathologic forms of short stature, familial short

stature and constitutional delay, must be excluded by taking

into account the family history both with regard to absolute

height and the time taken to reach that height. Bone age

should be delayed to about the same extent as the height age in

constitutional delay, whereas it should be normal for age in

familial short stature. In both cases, the children should have

no evidence of other disease and IGF levels should be normal.

If pathologic short stature is established, proportionality

must be determined. If the shortening is proportionate and a

prenatal onset is found, then those disorders within the cate-

gory of intrauterine growth retardation, such as the dysmor-

phic syndromes, chromosomal abnormalities, intrauterine

infection and maternal exposure to teratogens, must be con-

sidered. Chromosome studies are indicated if the child has

dysmorphic features or is a girl with an undiagnosed form of

proportionate short stature. If the onset of the proportionate

dwarfism is postnatal, then endocrine, metabolic, psychiatric

and nutritional causes or chronic diseases must be considered.

Measuring IGF and thyroid hormone levels may provide a

quick screening test, but provocative tests for plasma hGH
and study of the IGF and growth response to exogenous hGH
may be required to make a diagnosis. If, on the other hand, the

initial examination shows disproportionate dwarfism, the

child probably has one of the skeletal dysplasias and the

Figure 4.— Differential diagnosis of short stature. hGH = human
growth hormone, IGF = insulinlike growth factor, IUGR = intrauterine

growth retardation
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workup will be considerably different. Careful attention must

be paid to the clinical and genetic features, but these diseases

have generally been defined on the basis of the radiographic

changes and, more recently, histologic features. A full set of

skeletal x-ray films will be required and. in some cases also,

an iliac crest biopsy to establish the diagnosis.

Once diagnosis is made, the family must be given accurate

genetic counseling, prognostic information regarding the

complications of the disorder and their treatment or preven-

tion, the possibility or lack of possibility of growth stimula-

tion and, finally, psychological and social counseling

regarding the upbringing of a dwarfed child and how to adjust

best to the situation. These last problems are frequently best

approached by referral to a lay group, such as the Little

People of America.
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William L. Nyhan, md, PhD:* We had a Specialty Con-

ference on intussusception in the journal in 1979, 1 and

since then we have had considerable experience with this

disorder. Particularly impressive has been the variety of un-

usual presentations. For these reasons, it appeared appro-

priate to review this subject at this time.

In our previous conference, we discussed six patients.

Illustrated clearly was the classic presentation in a previously

healthy infant younger than 2 years. Approximately 75% of

patients are in this age group and two thirds are between 3 and

12 months. A majority (3:2) is male. Vomiting and abdominal

pain are the typical manifestations, and the pain comes in

intermittent waves. One minute an infant may appear per-

fectly normal and the next cries out, flexes the hips and draws

the legs up over the abdomen. The infant may assume an

opisthotonic posture. With time the attack subsides and he or

she again appears well, but shortly the next attack super-

venes. It is easy to miss the diagnosis in an infant seen be-

tween attacks of pain. In infants with this history, it is useful

to keep them under observation long enough. A careful physi-

cian may be rewarded with the dramatic onset of a typical

attack of abdominal pain. A rectal examination may be fol-

lowed by an explosive, currant-jelly stool or at least evidence

of blood-streaked material on the examining glove. A mass

may be palpable in the abdomen, commonly in the right upper

quadrant. Often it is a sense of fullness rather than a discrete

mass that is palpated. Abdominal masses have been reported

in 20% to 90% of patients.
2 - 3 Alternatively, it may be pos-

sible to appreciate by palpation that there is an emptiness in

the right lower quadrant resulting from the movement of the

cecum and distal ileum out of their usual sites.

A less typical presentation is that of an infant who appears

overwhelmingly ill.
1 Such infants are readily admitted to hos-

*Professor and Chair, Department of Pediatrics, University of California, San

Diego.

pital . It is not so easy to appreciate that the underlying cause is

intussusception, as they are often thought first to have sepsis.

The diagnosis usually becomes clear while an infant is under

observation. A common alternative presentation is a neuro-

logic syndrome in which it is usually thought first that the

infant has an acute infection of the central nervous system.

Such an infant may have lethargy, a high-pitched cry and

opisthotonos. One of our patients had a lumbar puncture be-

fore transfer to the University of California, San Diego

(UCSD), Medical Center. 1

In most patients, the intussusception can be successfully

reduced by barium enema, and the prognosis is excellent.

Even those who require surgical intervention because a lesion

serving as a leading point inhibits reduction usually do very

well . These are strong arguments for a high index of suspicion

that would lead to early diagnosis. In this sense, awareness of

the many different ways this disease can present can be very

useful. Once a physician suspects the diagnosis, confirmation

is by x-ray film. Dr Hilton will consider the roentgenographic

aspects of intussusception.

Radiographic Features

Saskia Hilton, md:* Intussusception is the invagination of

proximal bowel (intussusceptum) into its distal lumen (intus-

suscipiens). About 90% of intussusceptions are ileocolic and

the remaining 10% are ileoileal and colocolic. Intussuscep-

tions are best divided into two groups: those that are idio-

pathic, and those that are caused by a lead point such as a

Meckel’s diverticulum, submucosal hemorrhage, lymphoma

or lymphosarcoma, including Burkitt's lymphoma, polyps

and bowel duplications. Idiopathic intussusceptions account

for 95% of all cases during the peak-incidence age of 5 to 9

months. The nature of the lead point causing an intussuscep-

*Associate Clinical Professor ofRadiology, UCSD.
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ABBREVIATIONS USED IN TEXT

BUN = blood urea nitrogen

CPR = cardiopulmonary resuscitation

CT = computed tomography

UCSD = University of California, San Diego

tion varies with the patient's age but most commonly is caused

by a Meckel’s diverticulum.

Whether the intussusception is idiopathic or caused by a

Figure 1 .—Supine (top) and left-side-down decubitus (bottom)

roentgenograms of the abdomen of an 8-month-old male infant with

an intussusception. There was dilatation of the bowel, air-fluid levels

and no evidence of gas in the distal bowel. These signs are indicative

of a distal mechanical obstruction of the bowel. Surgical intervention

revealed a Meckel’s diverticulum as the cause of this patient’s intus-

susception.

lead point, the pathophysiologic process is similar. Invagina-

tion of bowel causes a variable degree of venous occlusion

that results in swelling and arterial compromise. Ischemia of

bowel causes loss of mucosal integrity with resultant oozing

of blood and mucus from the bowel lumen. Progressive edema
eventually results in complete vascular occlusion, ischemic

necrosis, perforation, peritonitis and death.

Early involvement of the pediatric radiologist is important

in the successful reduction of idiopathic intussusceptions.

The radiologist’s task is to decide whether hydrostatic reduc-

tion is a safe option or whether direct surgical intervention is

preferable. What factors play a role in this decision? Supine

and cross-table plain films (Figures 1 and 2) are the most

important radiographic examinations because they show the

presence of mechanical bowel obstruction, ascites, perfora-

tion and peritonitis, all of which are contraindications to hy-

drostatic reduction.

Plain film findings of a mechanical bowel obstruction cor-

relate well with nonviability of the bowel. If the intussuscep-

tion has been in place long enough to cause a mechanical

obstruction, it is likely that prolonged ischemia has caused

bowel necrosis. Hydrostatic reduction, although sometimes

possible, does not warrant the significant risk of perforating

ischemic bowel.

Children younger than 1 year of age are unlikely to have a

lead point causing the intussusception. Those who do, how-

ever. most commonly present with radiographic signs of me-

chanical bowel obstruction. Hydrostatic reduction is

undesirable and seldom possible in this small subgroup. Thus,

plain film findings of mechanical obstruction correctly iden-

tify not only children with idiopathic intussusceptions that

result in bowel ischemia but also those children whose intus-

susception is caused by a lead point. In other words, the

presence of a mechanical bowel obstruction indicates that

hydrostatic reduction is neither desirable nor safe.

Figure 2.—Supine view of the abdomen of an 11-month-old male

infant with an intussusception. The intussusception could be identi-

fied as a soft tissue mass (arrows) in the right upper quadrant. No
evidence of a mechanical obstruction to the bowel was present. This

intussusception was easily reduced with a therapeutic enema.
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If a child is suspected of having an intussusception and

plain films do not show a mechanical bowel obstruction, then

an enema (Figure 3) is done as soon as possible either to

reduce the intussusception or to document its absence. Delay

in doing the enema decreases the chances of hydrostatic re-

duction. We encourage the house staff to consider this proce-

dure an emergency and to notify us as soon as intussusception

becomes part of the differential diagnosis.

Dr Nyhan: The first case will be presented by Dr Wilson.

Report of Cases

Case 1

Nevin Wilson, md:* A 20-month-old male infant was

brought to Children’s Hospital and Health Center, San Diego,

with the chief complaint of coffee-ground emesis. The patient

was well until the afternoon before admission when he be-

came agitated, cried and clutched his lower abdomen. Two
hours later he began to vomit, and this recurred about every

15 minutes. Three hours later, coffee-ground emesis was

noted. Later in the evening some bright red blood was noted in

the vomitus. He had no fever or diarrhea. He did not eat any

dinner that evening. There was no cough or nosebleed.

On physical examination, the temperature was 36°C
(97 °F), the heart rate 120 and the respirations 28 per minute.

The blood pressure was 1 10/62 mm of mercury. He was well

developed and well nourished, crying but otherwise in no

distress. During the examination he vomited some coffee-

*Pediatric Resident, UCSD.

Figure 3.—View of the ascending colon during therapeutic enema.
Note intussusception (arrows) outlined by contrast.

ground material. The abdomen was soft; there was no disten-
j

tion. The liver was palpable 2 cm below the right costal

margin. No other masses were felt.

Dr Nyhan: A differential diagnosis (Table 1) was generated

by participants in the conference who had not previously had

knowledge of the patient or his diagnosis. The conference at

which this case was presented does not announce the subject

matter ahead of time.
4 A presentation with frequent coffee-

ground vomiting is unusual. It suggested an acute process

involving the stomach, lower esophagus or duodenum. The
diagnostic possibilities suggested were reasonable. Labora-

tory evaluation was then considered.

Dr Wilson: The hemoglobin was 13.2 grams per dl and the

hematocrit 40.1%. The platelet count was 350,000 per fi\.

The leukocyte count was 8.700 per /x\ with 54% mature poly-

morphonuclear cells, 25% bands and 21 % lymphocytes. The

prothrombin and partial thromboplastin times were normal.

Roentgenographic examination of the abdomen showed di-

lated loops of bowel. An upper gastrointestinal series was

uninformative. A barium enema showed an intussusception

that was readily reduced by the radiologist. So the diagnosis

was made and the patient cured 22 hours after admission.

Dr Nyhan: Certainly vomiting is a common manifestation of

intussusception. It is not unusual for the vomited material to

contain streaks of blood after the process has gone on awhile.

It is thought to be reflex vomiting. What was unusual about

this patient was the persistently bloody vomiting that sug-

gested an upper gastrointestinal series should be done even

after there was roentgenographic evidence of intestinal ob-

struction. The material vomited in intussusception is usually

simply gastric contents. Once intestinal obstruction has been

established, we often see obstructive vomiting that contains

bile.

I have seen one patient in whom there was currant-jelly

vomiting. The currant-jelly stools of patients with intussus-

ception do not usually look like real currant jelly. The idea is

that the thick mucus that forms in some patients with intussus-

ception does indeed look like jelly. It is generally colored with

streaks of red blood, rather than diffusely colored, so it looks

like a jelly base with red in it. In this patient, no stools were

observed. In view of the nature of the vomiting, certainly

many other diagnoses were more likely than intussusception.

Under the circumstances, the diagnosis was made relatively

early, and therapy was effective without surgical interven-

tion.

Case 2

Nancy G. Powers, md: * The patient, a 9-month-old female

infant, was admitted to Mercy Hospital and Medical Center

because of a possible seizure. She had been in good health

until the week before admission, when a mild upper respira-

tory tract infection developed. Three days before admission,

she began vomiting, and on the following day she had coffee-

ground emesis. On the day before admission she passed a

dark, tarry stool. She had poor appetite, was sleepier than

normal and had fever up to 38.9°C (102°F) for two days

before admission. On the morning of admission, the mother

*Assistant Professor of Pediatrics. UCSD. and Assistant Director. Pediatric

Teaching Program. Mercy Hospital and Medical Center. San Diego.
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TABLE 1 —Differential Diagnosis Generated by Participants in

Conference Following Presentation of the History and Physical

Examination—Case 1

Duodenal ulcer Accidental drug ingestion, such

Epistaxis as aspirin

Hiatal hernia/esophagitis Foreign body ingestion

Gastroenteritis, Mallory-Weiss Gastric tumor

syndrome Small bowel obstruction

Esophageal varices Peutz-Jeghers syndrome

Gastrointestinal hemangioma Meckel's diverticulum

Hemorrhagic disorder

TABLE 2 —Differential Diagnosis Generated by Participants in

Conference Following Presentation of the History and Physical

Examination—Case 3

Possible toxic ingestion CNS tumor

Traumatic subdural hematoma Postictal seizure state

Basilar skull fracture Subarachnoid hemorrhage

Reye’s syndrome Intra-abdominal hemorrhage

Hypoglycemia Tuberculous meningitis

Diabetes mellitus Pneumonia

Intussusception Shigellosis

Encephalitis

CNS = central nervous system

noted upward rolling movements of the eyes, accompanied by

stiffening of the body lasting for about 30 to 45 seconds

.

On physical examination, the temperature was 40°C
(104°F) rectally, pulse 156 and respirations 60 per minute.

The blood pressure was 82/60 mm of mercury. She was well

developed but lethargic. She had a sunken fontanelle but

moist mucous membranes. The fundi were normal. The ab-

domen was soft and nontender. No masses were noted.

Laboratory studies done in the emergency department

elicited the following values: leukocyte count 6,100 per /xl

with 16% segmented forms, 9% bands, 69% lymphocytes

and 6% monocytes; hemoglobin 15. 8 grams per dl and hemat-

ocrit 48.9%; the platelet count was 597,000 per /xl. The

serum sodium was 136, potassium 4.5, bicarbonate 19 and

chloride 96 mEq per liter. Other values were as follows:

blood glucose 142, blood urea nitrogen (BUN) 40 and creati-

nine 1 .2 mg perdl.

The patient was admitted, but numerous attempts to place

a needle intravenously were unsuccessful. A venous cutdown

was being attempted when the patient became apneic and

asystolic. Cardiopulmonary resuscitation (CPR) was initiated

immediately, accompanied by insertion of an endotracheal

tube. Once the cutdown was completed, advanced CPR was

fully implemented, without any return of heart rate or respira-

tions. After one hour of attempted resuscitation, the patient

was pronounced dead. An autopsy showed an ileocolic intus-

susception. Blood cultures were negative.

Dr Nyhan: This report is important because it reminds us

that it is still possible to die of intussusception in the 1980s.

The mother of this patient did not delay a long time in bringing

her to medical attention, although coffee-ground vomitus in

an infant would alert most physicians to admit directly to

hospital when it occurs. It is of interest that this patient, like

the infant in case 1, had coffee-ground emesis as an initial

manifestation of intussusception. She had a tarry stool the day

before admission, and again this would have signaled imme-

diate admission had she been brought in at that time. Cer-

tainly, once the baby appeared at the hospital she was

promptly admitted, but the course of the illness was by then

irreversible. The apparent convulsion on the morning of ad-

mission and the lethargy that constituted the chief complaint

represented another example of the neurologic presentation of

an infant with intussusception that so often makes it difficult to

suspect the underlying diagnosis.

Case 3

Maurice Zwass, md:* A 23-month-old male infant was
referred to the UCSD Medical Center from the San Ysidro

(California) Clinic. He presented on the day of admission

with alternating lethargy and wakefulness and had vomited

once. Throughout the morning he was sleepy and did not want

to stand. Before this he had been well and active. He ate

breakfast that morning. There was no evidence that he had

eaten something unusual and there were no empty pill bottles,

although he had eaten some lipstick the day before. The
emesis was yellowish and watery and contained a little mucus

but no blood. There had been no stools that morning.

On physical examination, the temperature was 35.9°C

(96.6°F), pulse 88 and respirations 36 per minute. The blood

pressure was 120 mm of mercury systolic by palpation. He
appeared sleepy but was reusable and responded to stimuli.

He had some bruises on his forehead, and there was a bruise

behind his right ear about V2 by 1 cm just anterior to the

mastoid process that appeared to be about five days old. There

were also some bruises on his shins. The abdomen was soft,

bowel sounds were active and there were no masses. Rectal

examination showed no abnormalities and stool appeared

normal. Results of a neurologic examination were noncontrib-

utory.

The state of consciousness was impressive. Sometimes he

would be awake and looking around, then he would lapse into

apathy. When he was at his worst, he would still respond

appropriately. As we examined his ears or abdomen, he

would reach out and grab our hands and try to move them

away.

Dr Nyhan: The referring diagnosis was possible toxic inges-

tion. The differential diagnosis generated by the audience is

shown in Table 2. The state of consciousness and the bruises,

especially the one behind the ear, had led the residents on

admission to be concerned about the possibility of child

abuse. The symptoms pointed strongly to something wrong

with the central nervous system. Dr Zwass will discuss the

laboratory workup.

Dr Zwass: The hemoglobin was 12.5 grams per dl and the

hematocrit 35.9%. The leukocyte count was 14,600 per /xl,

with 52% segmented forms, 33% bands, 10% lymphocytes

and 5% monocytes. On lumbar puncture there was clear fluid

with no cells . The concentration of glucose was 8 1 mg per dl

,

whereas that of the blood was 122 mg per dl; the total protein

was 11 mg per dl. A urinalysis showed no abnormalities

except for moderate ketonuria. Electrolytes were normal. The

BUN level was 15 and the creatinine 0.7 mg per dl. Screens of

*Pediatric Resident, UCSD.
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urine and blood for toxic chemicals were negative. A chest

film was normal

.

By the next day, he had bile-stained vomitus. He had not

passed any stools, and bowel sounds were found to be dimin-

ished. A plain film of the abdomen showed dilated loops of

bowel and numerous air-fluid levels. Findings on examining

his abdomen remained benign. A presumptive diagnosis of

intussusception was made, but a barium enema did not reveal

its presence. It was impossible, however, to obtain reflux of

contrast material into the terminal ileum. The next day pro-

gressive abdominal distention developed and the patient's

vomiting worsened. His mental state deteriorated and he

began to look sicker. He was taken for laparotomy and was

found to have a Meckel’s diverticulum leading an ileoileal

intussusception.

Samuel Spector, md:* It is important to emphasize the

frequency with which intussusception can present with fea-

tures that suggest a diagnosis of central nervous system dis-

ease. This is another patient in whom a lumbar puncture was

done before the realization that the basic disease was in the

abdomen. A patient like this may appear to have encephalitis.

Reye’s syndrome or some diffuse central process due to a

toxic substance or an infection. If they do not present with

abdominal symptoms, a mass or blood in the stool, the diag-

nosis can be delayed for several days. In the past year in San

Diego, there have been two patients who have had computed

tomographic (CT) scans of the head before the diagnosis of

intussusception was suspected.

A child with idiopathic intussusception is usually 3 to 24

months of age, with a peak at 7 months. Between episodes of

acute abdominal pain, he often appears “flaked out”; he or

she is alert but does not seem to care. As the condition per-

sists, the child may become increasingly obtunded, harder and

harder to rouse and showing less evidence of abdominal pain.

During this period a central nervous system disorder is sus-

pected. The abdomen is usually soft, nontender and easily

palpated.

In the patient under discussion, trauma was a serious con-

sideration. If one suspects a catastrophic intra-abdominal

event, an upright or decubitus x-ray film of the abdomen
should always accompany the supine film. In this manner, one

can better delineate air-fluid levels of intestinal obstruction

and the presence or absence of any free air. It is interesting

that we recently have seen a patient with a perforation of a

Meckel's diverticulum. Most patients of this age usually do

not have a finite leading point for the intussusception. This

case emphasizes that a Meckel’s diverticulum can act as a

leading point in intussusception at any age; also, an ileoileal

intussusception does not have the characteristic findings on

barium enema. In the usual idiopathic intussusception, x-ray

films of the abdomen do not show an obstructive intestinal

pattern. In an ileoileal intussusception, even early in the

course, evidence of intestinal obstruction is often present.

Case 4

Deanna Albert, md:| The patient, a 6-month-old female

infant, was transferred to Mercy Hospital and Medical

Center, San Diego, with a history of vomiting and spells of

Professor of Pediatrics, UCSD.

tResident. Mercy Hospital and Medical Center. San Diego.

not breathing. Two days previously the mother noted that the

baby had vesicles in her mouth and she herself had had vesi-

cles in her mouth about a week before. On the advice of a

neighbor, she began treating them with gentian violet swabs.

The baby was otherwise healthy until the morning of the day

of admission, when she started passing loose, mucoid, foul-

smelling stools. The vesicles looked somewhat pustular. The
baby had a decreased appetite and appeared febrile. By that

evening she started to vomit. She was taken to a care center

where an examination showed no abnormalities and the par-

ents were told to take her to a pediatrician. On the way to the

pediatrician, the baby suddenly became limp and white and

her eyes appeared glazed . There was no cry and no movement
of her arms. There is a question as to whether the baby

stopped breathing or not, but the mother gave

mouth-to-mouth resuscitation. The baby appeared to improve

and was taken to the nearest hospital, where she was described

as pale, inactive and somewhat lethargic, but vital signs were

stable. She was afebrile. The leukocyte count was 14,300 per

nl with 54% segmented forms, 12% bands, 33% lympho-

cytes and 1% monocytes. The hemoglobin was 11.2 grams

per dl and the hematocrit 33%. The blood glucose level was

1 32 mg per d 1 . The serum sod ium was 140 and potass ium 4 .

0

mEq per liter. A lumbar puncture was done and the cell count

showed one mononuclear cell. Glucose concentration was 87

and the protein 25 mg per dl. She was referred for a possible

CT scan.

On admission to Mercy Hospital, the patient appeared

pale and somewhat irritable. She was responsive but le-

thargic. The temperature was 37.
7 °C (99.8° F), the pulse 150

and the respirations 40 per minute. The blood pressure was

104/60 mm of mercury. No vesicles were seen. There was

purple staining from gentian violet around the mouth and over

the buttocks.

Dr Nyhan: A differential diagnosis (Table 3) was generated

by participants at the conference. It is of interest that intussus-

ception was not suspected. Let us hear how the course

evolved.

Dr Albert: She continued to vomit. She passed a large

Hematest-positive stool about four hours after admission.

This led to a barium enema being done and she was found to

have an intussusception, which reduced during the barium

enema.

Dr Nyhan: Thus, we have the story of another patient with

symptoms sufficiently suggestive of central nervous system

disease that a lumbar puncture was done at the first hospital

and a referral was made to obtain a CT scan. The gentian

violet was a red herring. The initial loose stool may, like the

vesicles, have represented an initiating viral illness that was

complicated within hours of the onset of diarrhea by intussus-

ception. A number of other infants were seen with intussus-

ception in San Diego hospitals during the month that this

infant presented. This, too, suggests the possibility of a virus

such as an enterovirus in the etiology of this infant’s intussus-

ception.

Case 5

Patricia Juarez, md:* This 7-year-old girl was referred to

Children’s Hospital and Health Center, San Diego, with a

Pediatric Resident. UCSD.
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TABLE 3.—Differential Diagnosis Generated by Participants in

Conference Following Presentation of the History and Physical

Examination—Case 4

Seizure

Toxic ingestion

Foreign body aspiration

Enteroviral meningitis

Herpetic encephalitis

Head trauma

Gentian violet toxicity

Shigellosis

diagnosis of Henoch-Schonlein purpura. She was well until

five days before admission when pain developed in her right

calf after she fell off a skateboard. Two days before admission

she appeared to be febrile, and her appetite was poor. A rash

developed first in the left leg. She then began complaining of

abdominal pain and took very little by mouth. On the day of

admission, she began vomiting.

On physical examination, she was in no obvious distress.

Her heart rate was 84 and respirations 22 per minute. The
right knee was swollen and warm and was kept flexed; at-

tempts to extend it caused pain. There were small purpuric

lesions palpable over the buttocks, left thigh and both ankles.

There were, in addition, reddish macular lesions on the right

leg. She appeared mildly dehydrated; an intravenous infusion

was begun and she was given ice chips by mouth . The hemato-

crit was 40.6%. The leukocyte count was 10,700 per /d with

79% polymorphonuclear forms, 15% lymphocytes and 6%
monocytes. The platelet count was 378,000 per p\. A urinal-

ysis showed no abnormalities except for a 2+ reaction for

ketones. Electrolyte concentrations were normal. The BUN
level was 16 and the creatinine 0.7 mg per dl.

Treatment was initiated with methylprednisolone sodium

succinate (Solu-Medrol) given intravenously and the abdom-

inal pain subsided. She awakened 12 hours later in the middle

of the night with severe abdominal pain, relieved somewhat

by acetaminophen with codeine. The next afternoon she

began to vomit yellow-green, coflfee-ground-containing mate-

rial. At this time she had a tachycardia. The abdomen was

tender in the periumbilical area, and a fullness was palpated

but no mass. Findings on a roentgenogram were consistent

with obstruction of the small bowel. Barium enema showed

no abnormality up to the ileocecal valve. A laparotomy was

done and an ileoileal intussusception found. On attempted

reduction, there was a large perforation of the bowel and the

bowel in this area was black. About 15 cm (6 in) of ileum was

resected and an end-to-end anastomosis made. Her postopera-

tive course was unremarkable. A throat culture obtained on

admission was reported to be positive for /3-hemolytic strep-

tococci on day 3 and treatment with penicillin was initiated.

Irvin A. Kaufman, md:* Intussusception is a known com-
plication of Henoch-Schonlein purpura. The hemorrhage and

edema of the intestinal wall create a situation that induces

peristalsis and provides a leading point for an intussuscep-

tion. This is a rare complication of vascular purpura, how-
ever. Vomiting, colicky abdominal pain and bloody stools are

the rule in children with intestinal purpura. Thus it is com-
monly taught, and found in major textbooks of pediatrics, that

it is important to recognize the presence of Henoch-
Schdnlein purpura and in this way save a patient an unneces-

sary laparotomy. The diagnosis of Henoch-Schonlein pur-

pura, therefore, could lead a physician away from a diagnosis

of intussusception. We have responded to this problem by

carrying out a barium enema routinely in patients with Hen-

och-Schonlein disease and intestinal symptoms. Experience

with this patient reminds us that in the presence of ileoileal

intussusception, a barium enema may not be of diagnostic

assistance.

Summary

Dr Nyhan: In summary, the diagnosis of intussusception

continues to present a challenge, especially in infancy. This is

in considerable measure because of the variety of different

ways in which it can present. The importance for physicians

of meeting this challenge, as we have seen, is that this is a

potentially lethal disease. On the other hand, if the diagnosis

can be made promptly and the appropriate intervention pur-

sued with dispatch, the prognosis is excellent.

In this conference, we have had impressive evidence of the

ways in which this disease can mimic a variety of acute

disorders of the central nervous system. It is not unusual for a

lumbar puncture or a CT scan to be done before the true

diagnosis is suspected. Two of our patients presented with

coffee-ground vomiting, although this is not a common mani-

festation of intussusception. In one infant, a Meckel’s diver-

ticulum served as the leading point. This association is more

frequently encountered in older patients with intussuscep-

tion.

1

In one patient, intussusception was a complication of

Henoch-Schonlein purpura.

Assistant Professor of Pediatrics, UCSD, and Director of Pediatric Education.
Children’s Hospital and Health Center, San Diego.
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Richard K. Root, md:* Dr Jeff Weingarten will present

the case ofa patient with an aortic dissection and other

interesting findings. Dr Lawrence M. Tierney, Jr, Assistant

ChiefofMedical Service at the Veterans Administration Hos-

pital, will be our discussant.

Jeff Weingarten, md:| The patient, a 67-year old woman,
had a history of medullary carcinoma of the breast, hyperten-

sion and chronic obstructive pulmonary disease. She had been

transferred to the University of California, San Francisco

(UCSF), from another hospital. There she had presented with

acute abdominal pain, pain of both lower legs and severe

shortness of breath. An abdominal computed tomographic

(CT) scan revealed a 12- by 14-cm mass in the right kidney.

She was also noted to be in significant respiratory distress and

had a decreased urinary output with relative hypotension. Her
usual systolic blood pressure of 160 mm of mercury was 1 10

mm of mercury. With fluid therapy, the patient’s urinary

output improved. Evaluation of the dyspnea included a nondi-

agnostic electrocardiogram (ECG) and normal serum creatine

kinase level; a CT scan of the chest showed a right pleural

effusion. She was transferred to this center for resection of the

renal mass by the Urology Service but on arrival was noted to

be febrile and substantially short of breath, so she was trans-

ferred to the Medicine Service.

On physical examination, the patient appeared ill and in

moderate respiratory distress; the temperature was 38.8°C
(101 ,8°F), her blood pressure was normal, and she had tachy-

cardia and tachypnea. Examination of head, eyes, ears, nose,

throat, neck and back showed no abnormalities. The thorax

showed supraclavicular retractions, and diffuse wheezes

could be heard throughout. There was no jugular venous dis-

tention, and pulses were full and symmetric without bruits.

There were no gallops or murmurs, and the first and second

sounds were normal. The abdomen was distended and tympa-

nitic with hypoactive bowel sounds. A mildly tender right

upper quadrant mass was felt. Her extremities appeared

normal, and on neurologic examination the patient was tremu-

lous but without focal signs. A chest film showed a small right

pleural effusion and a right pleural-based apical density. The

Professor and Chair, Department of Medicine.

tResident, Department of Medicine.

ECG was notable for poor R-wave progression and low

voltage. An arterial blood gas determination with the patient

breathing room air showed a pH of 7.45, an oxygen tension of

70 torr and a partial pressure of carbon dioxide of 28 torr.

On the second hospital day, a ventilation-perfusion lung

scan was done that showed multiple matched defects felt to be

consistent with her chronic obstructive pulmonary disease.

Treatment with intravenous administration of glucocorticoids

and aminophylline led to decreased dyspnea and improved

oxygenation. On the third hospital day, the patient’s blood

pressure was 220/140 mm of mercury, and her hydralazine

dose was increased. The following day, the patient’s condi-

tion was much improved and the abdominal pain was de-

creased. Her blood pressure was better controlled and urinary

output well maintained. Serum creatinine and blood urea ni-

trogen levels were normal. On the seventh hospital day, at the

request of urologic consultants, a magnetic resonance (MR)
imaging scan of the abdomen was done to assess the hyperne-

phroma. A type B aortic dissection was seen to extend from

the left subclavian artery to the level of the renal arteries.

Atherosclerotic changes were observed in the abdominal

aorta just below the level of the renal arteries. The superior

mesenteric artery exited from the true aortic lumen, with

thrombus seen in the false lumen. A large right upper pole

renal mass with possible perirenal fat invasion and a right

pleural effusion were also documented. She remained asymp-

tomatic and was thought to have no indication for operative

intervention for the dissection, treatment consisting instead of

strict blood pressure control. On the morning of the eighth

hospital day, the patient complained of the abrupt onset of

acute abdominal pain and rapidly became pulseless and ap-

neic; electromechanical dissociation was present, and there

was no response to cardiopulmonary resuscitation or drug

intervention.

The autopsy findings included an abdominal aortic dissec-

tion, with the celiac axis emptying directly into the pseudo-

lumen; the dissection included the left renal artery. In the

thorax, there was subacute aortic dissection with periaortic

hematoma and acute dissection with rupture and massive

hemorrhage extending into the right pleural space and chest

wall. In addition, there was a renal cell carcinoma of the right

kidney. The impression was that this patient died of vascular

(Weingarten J, Tierney LM Jr: Aortic dissection—Medical Staff Conference, University of California, San Francisco. West J Med 1986 Jun; 144:728-732)

728 THE WESTERN JOURNAL OF MEDICINE



AORTIC DISSECTION

ABBREVIATIONS USED IN TEXT

CT = computed tomographic

ECG = electrocardiogram

MR = magnetic resonance

UCSF = University of California. San Francisco

collapse after rupture of a thoracic aortic dissection into the

right pleural space.

Lawrence M. Tierney, Jr, md:* In many respects, this

case is ideal to discuss because it shows a variety of the

features, both typical and atypical, of aortic dissection. Dis-

sections are often referred to as dissecting aneurysms, which

they are not. A dissection is simply a collection of blood that

enters and splits the media of the vessel in question. Dissec-

tions are most common in the aorta but may involve many
other arteries in the body

.

Aortic dissections were first described accurately by Mor-

gagni, who provided meticulous pathologic descriptions of

this process. Laennec coined the term dissecting aneurysm

because in pathologic specimens one occasionally observed

true aneurysmal dilatation. This term also reflects the natural

history of some untreated dissections, many of which become

saccular aneurysms if the patient survives the acute event.

Despite the terminology, however, most dissections are not

associated with the formation of aneurysms.

Etiology and Pathogenesis

Aortic dissection is not a common problem epidemiologi-

cally and appears to have an incidence of approximately five

to ten new cases yearly per million
1

; this is no doubt greater in

higher risk populations, specifically those in which hyperten-

sion is common. The etiology and pathogenesis of this pro-

cess are still subjects of considerable interest. The aorta itself

is a very strong tissue in which intraluminal pressures of as

high as 1 .000 mm of mercury are tolerated in experimental

settings without rupture. In dissection, one might thus infer

that some intrinsic structural abnormality of the aorta is re-

quired to allow the initiation and propagation of the process

because such pressures are not encountered clinically. In typ-

ical dissections, there is a transverse tear in the intima at or

near the site of origin. If it originates, as many do, in the

ascending aorta, the dissection then follows the greater curva-

ture of the vessel. As a result, as in the patient discussed here,

as the process continues down the descending aorta, it is more

likely to compromise the left renal artery than the right. Be-

cause of this predilection for the greater curvature, a high

likelihood of involvement of the great vessels is present.

Compromise of vessels with consequent tissue ischemia is

caused by the “false” lumen of dissected blood compressing

the true lumen. In rare cases, the intima itself buckles distal to

the tear and obstructs the take-off of branches of the aorta.

In a careful analysis of the relevant histopathology, Rob-

erts
2
points out that aortic dissection tends to extend down the

media in its outer part, with the clinical result that rupture is a

commonplace event. Reentry of the dissection back into the

true lumen occurs also but is rare. The transverse intimal tear

is found in the vast majority but not all dissections, an obser-

vation that becomes important in considering possible mecha-

*Professor of Medicine and Assistant Chief of the Medical Service, Veterans Ad-
ministration Medical Center, San Francisco.

nisms by which the aorta dissects; in rare instances, the tear

may be circumferential, involving the entire vessel.

In patients with dissection, hypertension is common in all

groups. That it is always the etiologic and initiating factor is

unlikely, but there can be no question that its presence exacer-

bates the process, whatever the cause. Hypertension is espe-

cially prominent and severe in descending dissections, partic-

ularly when the left renal artery is involved. Despite the com-

monness of hypertension in cases of dissection, this problem

is still an unusual one in persons with hypertension, given

their ubiquity. Marfan’s syndrome, contrarily, is a rare dis-

ease in which the incidence of dissection is much higher than

in cases of hypertension. Many patients with Marfan’s dis-

ease die of diseases of the aorta, including dissections and true

aneurysms. A third population at risk is that of women in the

third trimester of pregnancy or in the puerperium. Here, and

possibly in patients with Marfan’s syndrome with dissection,

concomitant hypertension may be co-etiologic. 2 There are

two congenital heart lesions that are associated with a higher

incidence of dissection, isthmal coarctation—that is, distal to

the left subclavian artery—of the aorta and bicuspid aortic

valve. It may be that either of these anomalies independently

constitutes a risk factor, and when they exist together, then

dissection is more common still. The nature of this association

is not clear, but coexistent subclinical disease of the aortic

media may be more responsible for the dissections than the

hemodynamic derangements caused by the anomalies. For

instance, dissection in concert with coarctation occurs both

proximal and distal to the isthmal narrowing. 2 The final con-

dition predisposing to dissection is cystic medial necrosis, a

nonspecific histologic feature noted in many patients with

dissection and no other risk factor save hypertension; though

observed in the aorta of patients with Marfan's syndrome,

most patients with this abnormality have no evidence for that

condition.

In sum, the precise role of these many contributing factors

has not been clearly delineated. It seems clear that the media

has to be abnormal to allow dissection to take place, but the

basic pathogenesis of this disease remains obscure. Athero-

sclerosis should be mentioned briefly. Atherosclerosis is the

commonest cause of true aneurysm, but, if anything, it tends

to protect against dissection, and its presence has been known
to stop dissection once it has taken place. It is often observed,

for instance, that an atherosclerotic plaque will halt the prog-

ress of dissection traversing down the aorta, and very rarely if

ever does such a plaque initiate dissection. Syphilitic aortitis

also appears “protective” against true dissection.

In all cases, two mechanisms of pathogenesis are possible.

A tear in the intima at the points in the aorta where the vessel

is relatively fixed (most commonly ascending or just distal to

the left subclavian) may precede the blood entering the media

and then tracking down it. Alternatively, a spontaneous hem-

orrhage into an abnormal media might start the process, with

that hemorrhage then moving down the aortic media; here,

rupture from the media into the true lumen would cause the

transverse intimal tear. This latter mechanism would account

for the occasional occurrences of a tear in the intima that

cannot be seen even at postmortem examination, though this

is probably a rare event.
3

It may well be that either of these

mechanisms can occur in a given patient; in either, it must be

an abnormal aorta to permit dissection to take place.
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Most dissections extend in parallel with the intra-arterial

pressure, which means they go downstream. Retrograde

propagation occurs occasionally, this being more likely with

preexistent aortic insufficiency. Likewise, the normal recoil

in diastole in the aorta can contribute to retrograde flow.

Clinical Features

In patients with dissection, the most important symptom is

pain, some characteristics of which bear emphasis. It reaches

maximal intensity immediately, unlike myocardial infarction,

which tends to worsen slowly. Pain is usually in the chest, but

occasionally it may be in the abdomen. The abdominal pain

experienced by this patient may have represented abdominal

extension of her dissection. Patients may describe the chest

pain as tearing, and it is most severe, even excruciating, and

often resistant to narcotics. Symptoms of congestive heart

failure may be present concomitantly, due to acute dysfunc-

tion of the aortic valve. Rarely is dissection painless .

4

Other symptoms depend on the anatomic location of the

dissection. This classification is quite simple 5
; type A in-

volves the ascending aorta or the great vessels, and type B
does not. This classification is a variation of De Bakey’s ,

6
in

which types I and II involve the ascending and transverse

aorta, and type III originates distal to the left subclavian. In

type A dissection, the chest pain tends to be located anteri-

orly; it may radiate to the back but is rarely confined there.

Similarly, type B dissections seldom cause purely anterior

pain, the discomfort being only interscapular or felt in both

front and back. In type A, because the arch is involved, a

variety of other symptoms is possible. An important histor-

ical clue is migratory pain, beginning in the chest, the back,

or both, and progressing over hours to days to involve the

neck, abdomen or even the legs as the dissection itself pro-

gresses. Neurologic events, such as syncope or stroke, may
be the presenting symptoms. Syncope best correlates with the

presence of cardiac tamponade caused by blood in the pericar-

dium. In type B dissections, abdominal pain occurs more
often, and neurologic symptoms of hemispheric origin are not

found save in the unusual instance of retrograde dissection.

Paraparesis due to cord ischemia is occasionally present when
intercostal or anterior spinal arteries are involved by the dis-

section. Type A dissections occur in younger patients,

Marfan’s syndrome and cystic medial necrosis are more char-

acteristic and preexistent hypertension may not have been

present. In type B, the patients are older and long-standing

hypertension is typical, as are other medical illnesses .

7 The
patient discussed here is a good example.

On physical examinations, patients commonly look ex-

tremely ill. Blood pressure may be normal or increased, and

yet the appearance is that of shock, with peripheral vasocon-

striction causing cool, moist extremities
4

; this combination is

a clue that one is dealing with dissection. Our patient had a

fever, and though other possible causes were present, dissec-

tions of the aorta have been associated with fever. It may be

analogous to the fever that occurs in hemolysis because of

sequestration and catabolism of blood in an extravascular lo-

cation. Other important aspects of the physical examination

include the pulse deficits found in patients with type A dissec-

tion, with blood pressure differing in the two upper extremi-

ties. Both types A and B dissection may extend to occlude one

or both femoral arteries. A pulsus bisferiens is possible in an

involved vessel, wherein separate pulse waves from the true

lumen and the false lumen are felt sequentially. There may be

focal neurologic signs in a case of type A dissection, espe-

cially those of anterior circulation stroke. Homer’s syndrome
may result from carotid extension compromising the sympa-
thetic chain. Bilateral lower extremity weakness with

sphincter dysfunction is occasionally noted in patients with

type B dissection. More worrisome is evidence for pericardial

tamponade or the appreciation of new aortic insufficiency,

with or without signs of heart failure. Pericardial mbs are

unusual since their development requires blood in the pericar-

dium for several hours; a paradoxical pulse with neck vein

distention is more typical in this situation. Many patients with

dissections will have previous aortic insufficiency because

preexistent hypertension, Marfan's syndrome and bicuspid

aortic valve may cause aortic regurgitation without dissec-

tion. A patient with type A dissection is less likely to have

hypertension at the time of presentation than one with type B
because type B dissection more likely involves the renal ar-

teries and patients are less apt to have other risk factors

causing dissection without hypertension.

Routine laboratory investigations are of little value. A
moderate leukocytosis and the findings for hemolysis—

a

slight elevation of the lactic dehydrogenase level or a minimal

rise in the indirect bilirubin value—are sometimes present.

Hematuria may be noted occasionally if a renal artery is in-

volved. An electrocardiogram is important in diagnosing dis-

section. Type A dissection occasionally compromises the

right coronary artery, and such patients will show changes of

inferior wall infarction. However, a patient with severe chest

pain and ST-segment elevations in the anterior leads is much
less likely to have dissection as a cause of symptoms. Simi-

larly, an absolutely normal ECG in a patient with severe,

tearing chest pain ofabrupt onset is suggestive of dissection.

The differential diagnosis falls into three large categories,

namely, acute cardiopulmonary, neurologic or abdominal

disease. In the largest series of cases ever compiled on dissec-

tion, that of Hirst and co-workers ,

8
a number of patients were

similar to our patient, presenting with an acute condition of

the abdomen. Typically, they were misdiagnosed as having

pancreatitis, primary mesenteric infarction or renal colic. In

this series, acute abdominal pain was thus a bona fide presen-

tation of dissection. Similarly, any acute neurologic event,

particularly syncope and stroke, should raise the consider-

ation of dissection, especially when another cause for these

conditions is not evident. Among cardiopulmonary diseases,

dissection is most often confused with acute myocardial in-

farction and may also be mimicked by pulmonary emboliza-

tion. Acute peripheral arterial occlusion (for instance, fem-

oral) due to dissection may be ascribed to emboli from a

cardiac source or in situ thrombosis. Even bacterial endocar-

ditis can be simulated by dissection.

Diagnostic Studies

An important problem in diagnosis is the choice of im-

aging studies. Surgeons believe that internists do too many
diagnostic procedures in these patients. A dissecting aorta

may present at any hour, and, as a result, patients are often

first seen by residents or emergency room physicians with

little experience with this problem. In such situations, the

tendency is to order many tests, which may result in an ad-
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verse outcome due to the expenditure of time. Indeed, if type

A aortic dissection is in the differential diagnosis, one must

proceed rapidly. Prompt consultation with a cardiothoracic

surgeon is obligatory while evaluation is initiated. A chest

x-ray film is useful because it is seldom normal 9
; when it is,

dissection is unlikely, though abnormalities are typically non-

specific. They include widening of the mediastinum, pleural

effusion, separation of intimal calcification and an irregular

aortic knob. Echocardiography is valuable, especially in pa-

tients with ascending aortic dissection. The separated intima

may be visible, but, more important, pericardial effusion,

indicating possible cardiac tamponade, is easily appreciat-

ed.
10 Inferior ventricular wall motion abnormalities can be

present due to infarction produced by right coronary artery

compression. Also, evidence for aortic insufficiency may be

observed. False-positive echoes can be caused by venous

valves or thrombus in the aorta, especially its descending

part. False-negative echoes occur in patients with chronic

obstructive pulmonary disease, obesity and in patients with

thick necks. Color Doppler flow-mapping and imaging from

the back hold promise for future investigation.

Other important diagnostic studies include angiography, 11

computed tomography 12 and magnetic resonance imaging. 13

Angiography remains the gold standard in large part because

the experience with this procedure has been greater and thus

surgeons are more comfortable with it; nevertheless, false-

positive and false-negative results occur. The films provide a

longitudinal view of the aorta and may visualize the false

lumen while showing where the dissection begins. The role of

CT and MR imaging in dissection has been the subject of

much recent interest.
12" 14

It appears that these studies are

equally as sensitive and specific as are angiograms for the

diagnosis of dissection. Both show the separated intima

nicely, and both show the false lumen accurately, by differing

flow rate of contrast by CT and change in the signal intensity

of more stagnant blood by MR imaging. In addition, MR
imaging requires neither contrast nor exposure to radiation,

though currently it is not widely available. CT shows coexis-

tent mediastinal pathology, as does MR imaging, and the

transverse images may better show the location of the intimal

tear. With MR imaging, sagittal and coronal views may be

obtained as well. Possible disadvantages of these studies in-

clude the nephrotoxicity of the contrast media necessary for

CT, which can be a particular problem if angiography is later

necessary, resulting in an additional load of the agent. Also,

contrast-mediated expansion of the blood volume poses a po-

tentially aggravating event in dissection. Both CT and MR
imaging require moving a patient and take time, which can be

crucial in type A dissections. Moreover, access to a patient,

especially for administering medications and monitoring in-

tra-arterial pressure, is difficult during MR imaging. Finally,

patients with metal vascular clips or pacemakers cannot be

exposed to the magnetic field. Perhaps most compelling is the

fact that many, if not most, surgeons still require angio-

graphic confirmation before operation; in this instance, CT or

MR imaging, even if diagnostic, would be of no use in man-

agement. Perhaps the best use of CT and MR imaging in the

diagnosis at this point is for a patient in whom dissection is

possible but not likely, since normal results on CT or MR
imaging for practical purposes exclude the diagnosis. These

comments are especially true for type A dissections. Type B

tends to be more of a subacute disease, and in all cases,

because the initial therapeutic approach is medical, one is not

under as much pressure to establish the diagnosis conclu-

sively. Finally, though not a strictly diagnostic use of these

studies, CT and MR imaging are valuable in following dissec-

tions postoperatively or in monitoring medically treated dis-

sections for progression. They may also be done if the

findings of an angiogram have been equivocal in a patient

with a suspected dissection.

I can sum up my recommended approach to diagnosis as

follows. If one has a high index of suspicion for a type A
dissection based on history and physical examination, then

echocardiogram followed by immediate angiogram is indi-

cated. Indeed, in this setting, some surgeons will operate

without an angiogram if the clinical picture and findings on an

echocardiogram are dramatic (Paul A. Ebert, MD, Professor

and Chair, Department of Surgery and Cardiothoracic Sur-

gery, UCSF, oral communication, January 1986). For type B
dissection, whether of high or low probability, a CT or MR
imaging study may appropriately be done first; echocardi-

ography is less useful in assessing type B dissection. Finally,

if a type A dissection is of low probability but still considered

in the differential diagnosis, then echocardiogram followed

by CT or MR imaging is appropriate.

Treatment

The initial treatment for suspected dissection is the same

for both types. Intravenous administration of sodium nitro-

prusside (25 to 50 /xg per minute) and propranolol hydro-

chloride (0.15 mg per kg over five minutes) control the blood

pressure and pulse rate, as well as the rate of rise of the pulse.

This regimen should be instituted immediately on considering

the diagnosis, before diagnostic testing, unless heart failure or

hypotension is present. The rough goals of therapy are a

systolic pressure of 100 mm of mercury and a pulse rate of 60.

In cases of dissection in which the blood pressure is not ele-

vated. many clinicians still administer /3-blockers to modify

the rate of rise of the pulse. If /3-blockers are contraindicated,

the pulse wave may be modified with the use of reserpine, 1

mg given intravenously every four hours. Once the diagnosis

is established, acute type A dissection disease is to be treated

surgically. Medical treatment regimens that were made pop-

ular in the 1960s by Wheat and Palmer 15
at the University of

Florida involved treating both ascending and descending dis-

sections medically, and poor results were obtained in the

former group. Mortality within two weeks following medical

therapy for type A dissection has continued to be about 60%
to 80%, so that one must operate on these patients unless

absolute contraindications exist. Much of this mortality oc-

curs within the first day, again emphasizing the importance of

rapidly evaluating and obtaining consultation in high-proba-

bility patients. The aim of surgical therapy is to resect the

aortic segment with the tear and to obliterate the proximal (but

not the distal) false lumen. 16

The treatment of type B dissection is a much more contro-

versial area. In some institutions, all patients with type B
dissection are operated on upon diagnosis if the patient is a

reasonable surgical candidate. Because the natural history of

dissection in many patients, if they survive it, is the develop-

ment of a true aneurysm in subsequent months or years, the

rationale holds that an operation will ultimately be necessary

JUNE 1986 • 144 • 6 731



AORTIC DISSECTION

and, if done early, might reduce the incidence of early rup-

ture. Our patient exemplifies this problem. As with many

patients with type B dissection, she had other diseases and

was not a good surgical risk. Yet, had the approach of an early

operation been taken upon diagnosis, then the rupture might

not have occurred. In other institutions, the approach to type

B dissection is medical with the drugs noted above; surgical

resection is reserved for evidence of progression, pain or

hypertension that is difficult to control, compromise of an

important visceral vessel or conversion of the dissection to

type A by retrograde propagation. Thus, the approach to

patients with type B dissection is less clear-cut. It might be

prudent to attempt prolonged medical management in an older

patient with complicating medical illnesses and to operate

earlier on younger, otherwise healthy patients.

Finally, it is essential to reemphasize the natural history of

untreated disease. There is much information on this because

vascular surgery has only been available for treating cases of

dissection since the 1950s. The long review by Hirst and

associates, for instance, was published in 1958, 8 and few of

the patients presented had received operative therapy. In all,

20% of patients are dead in six hours, 30% by one day, half

by two days, 70% within a week and 90% in three months.

The commonest cause of death is rupture, especially into the

pericardium because the intimal tear is most often proximal to

the pericardial reflection on the aorta. Rupture also occurs

into the pleural space. Of note, hemorrhage into the left

pleura is more common, though our patient leaked on the

right. Death may also be caused by myocardial infarction,

stroke, heart failure or mesenteric infarction caused by the

involvement of the nutrient arteries by the dissection. When
the figures are broken down according to therapy for the first

month, type A has a 75% medical and 30% surgical mortality

and type B a 20% medical mortality and 30% to 50% surgical

mortality. The similar or even poorer surgical prognosis in

patients with type B dissection reflects the older age and

concomitant disease processes in these persons. In any case,

these data underscore the fact that dissections are medical

emergencies of the greatest import.

Dr Root: Thank you. Dr Tierney. Are there questions or

comments?

Stephen J. McPhee, md:* Can you talk a little about the

natural history ofgenuine aneurysms that resultfrom healed

dissections ?

Dr Tierney: They behave like other aneurysms, which is

why there is a school of thought that one should take care of

Assistant Professor of Medicine.

these surgically upon diagnosis. Specific data are sparse, but

anywhere between 1 5 % and 1 00 % of type B dissections go on

to become a saccular aneurysm. If one knew prospectively

that a true aneurysm was not going to develop in a patient,

medical therapy would always be appropriate. But once the

aneurysm forms, rupture is likely, as in all other aneurysms.

The surgical procedure for all thoracic dissections and aneu-

rysms is technically difficult.

Dr Root: Coming back to this patient, is there anything

unusual about her presentation, and would you have managed
her any differently from the conservative approach that was

recommended

?

Dr Tierney: Probably I would not have. Much depends on

events that took place at the first hospital, and, indeed, dissec-

tion presenting as acute abdominal pain is unusual. Had it

been appreciated to be a dissection, that might have consti-

tuted an indication to operate at that point because of compro-

mise of visceral vessels. The hypernephroma complicated

things considerably, as did her chronic obstructive pulmonary

disease, and I suspect they were in part responsible for the

delay of surgery on the aorta. Indeed, she would have re-

quired a nephrectomy at some time as well. Obviously, there

are few right answers in this type of case

.
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Powered Mobility for Very Young
Disabled Children

Gross motor development is severely inhibited in infants

and children with thoracic-level myelodysplasia, spinal mus-

cular atrophy, spastic quadriplegic cerebral palsy, arthrogry-

posis multiplex congenita, four-extremity limb reduction and

other profound impairments of the neurologic, skeletal or

muscular system.

Until recently, the goal of independent mobility for these

disabled children was considered highly desirable but unat-

tainable or possible only in late childhood. Conventional

wisdom had dictated that children younger than 5 years were

incapable of safely and competently controlling a powered

wheelchair and were physically undersized for wheelchairs

designed for older children or adolescents.

In a study of 1 3 severely disabled children with a mean age

of 3 1 months (range 20 to 37 months), Butler and co-workers

showed that parents can teach their non-mentally retarded

children to drive child-sized powered wheelchairs skillfully.

Parental fears that the powered wheelchair would lead to

purposeful or accidental bodily injury or property damage

were unsubstantiated. Except for one subject, the children

used their newly learned skill to explore their homes and, in

doing so, accumulated long distances. An important new ob-

servation was the development of more spontaneous, self-ini-

tiated behavior in speech, play and maternal interaction,

whereas movement previously was passive and dependent

entirely on parents or older siblings.

Prescribing a powered mobility device for a very young

disabled child should be carefully planned. First, the primary

care physician or pediatric consultant, such as a physiatrist,

should initiate an evaluation by a pediatric occupational or

physical therapist. Assessment of the child’s behavior, cogni-

tion, sitting posture and manual dexterity may lead to specific

modifications in seating and control.

Second, the relationship between family and child should

be understood before a final decision is made. Supportive

parents should have reasonable expectations of their child’s

present and future development. Comments about motorized

wheelchairs should reflect a positive, open attitude and appre-

ciation for normal child development. Smaller sizes, tighter

turning radii and greater portability of modem child-sized

wheelchairs should allay parental anxieties related to building

ramps, buying a van and remodeling the home. Any concern

over the family’s attention to basic safety, however, should

prompt a home visit.

Third, the child should be relatively healthy. The resolu-

tion of recurrent skin breakdown, uncontrolled seizures,

chronic urinary tract infections and anticipated operations

momentarily takes priority over other habilitative endeavors.

Private insurance, charitable foundations, government

programs or service organizations often fund generous por-

tions of these specialized mobility devices. Bids from two or

more reputable, experienced vendors should be encouraged.

Where possible, the family and child should be offered

choices in detailing the final prescription.

Powered-wheelchair mobility offers very young, physi-

cally disabled children an alternative to a restricted, deprived

existence at an age when locomotion is critical to normal

learning and socialization. Primary care physicians should

consider motorized wheelchairs as a safe, affordable and effi-

cient method of habilitating these patients to achieve indepen-

dent movement.

GARY A. OKAMOTO, MD
CHARLENE BUTLER, EdD
Honolulu
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Managing Lymphedema With Gradient
Pressure—New Devices
Lymphedema, manifested by unilateral or bilateral edema of

the extremities, is caused by an abnormality of the lymph

vessels or lymph nodes. Increased pressure within the lymph
vessels increases the leakage of plasma proteins into the inter-

stitial space with accompanying fluid. The fluid initially

causes pitting and is easily reducible, but over time the edema
becomes firm and interstitial fibrosis occurs, leading to pseu-

doverrucal changes. Aside from the devastating effects on

cosmesis, the involved extremity is also prone to skin ulcers

and recurrent infections; the end result can be osteomyelitis

and the loss of a limb.

Treatment in the past has consisted mainly of elevating the

affected extremity, administering diuretics, massage and

using fitted compressive garments, which can be difficult for

an elderly person or one with arthritis to apply. More radical

therapies have included sympathetic nerve blocks and surgi-

cally removing subcutaneous tissue along with lymph vessel

anastomoses. None of these has been entirely satisfactory,

with lymphedema frequently recurring to pretreatment levels.

Compressive pumping devices have been used with mixed

success; such devices have until recently consisted of a sin-

gle-celled sleeve that encased the limb and exerted about 40 to

60 mm of mercury pressure over the limb. Although effective

for some patients, with others it was noted that appreciable

reverse flow occurred to areas of comparatively lower tissue

pressure, thereby increasing edema at the most distal and

proximal areas of the limb.

The use of two devices that permit the application of

graded pressure to different parts of the limb being treated

offers more efficient and effective removal of edema. The
Wright linear pump is a three-cell pump with a programmable

gradient pressure system. The first cell delivers a pressure

halfway between the systolic and diastolic pressures of a pa-

tient to the most distal part of the limb; the next two cells

deliver successively less pressure proximally. At the end of a

cycle, all pressures return to atmospheric level. The durations

of the on-cycle and the intervals before cell pressurization are

programmable by the physician. A second device, the Lym-
pha-Press, also uses multiple compartments, inflating the

most distal one first. High pressures are applied (80 to 130

mm of mercury) throughout; however, each more proximal

cell is inflated for a decreasing amount of time in sequence

(for instance, the foot cell may last for 20 seconds whereas the

most proximal thigh cell would last for 2 seconds). The pres-

sure and timing are adjustable to an individual patient's toler-

ance.

The overall advantage of both devices is the improved

centripetal movement of edema fluid with decreased back

flow to distal areas. Studies using the Lympha-Press have

been done on a population with chronic lymphedema for

whom earlier conventional therapies had failed. Results have

indicated that treatment time to achieve therapeutic goals is

decreased compared with the unicompartmental devices com-
monly used; biochemical studies indicated that no tissue or

muscle damage resulted from the high applied pressure. Al-

though in earlier studies discomfort had been a frequent com-
plaint among patients treated with pressures above
physiologic levels, later papers indicate that this is no longer a

problem, perhaps due to a shorter duration of application.

Results of controlled studies using the Wright linear pump are

still pending. Both pumps achieve their maximum effects if

used intensively for an initial treatment period followed by

much shorter treatments administered three to four times per

week indefinitely. If long-term pump treatments are not pos-

sible, the use of fitted compression garments is still indicated

to help maintain treatment gains.
KATHLEEN R BELL, MD
MARGARET C. HAMMOND. MD
Seattle
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Sports Medicine—Muscular Strain

Muscular strain is a common sports-related injury with

the potential to chronically impair performance when sound

principles of injury recognition, immediate treatment, reha-

bilitation and prevention are ignored. Common causal factors

include training errors, structural abnormalities and muscular

weakness or imbalance. Muscle fatigue due to a sudden

change in intensity, duration or frequency of exercise may
exceed the limits of adaptation to mechanical stress and result

in a new injury or aggravation of a previous injury. Leg
length discrepancy, abnormal subtalar joint pronation, tight

hamstrings or weak quadriceps following a knee injury may
predispose a person to muscular injury from overuse in run-

ning sports.

Traditional treatment of acute muscular strain includes

ice, compression, elevation and protected range of motion

until bleeding and swelling have subsided (usually 24 to 48

hours). Cold therapy immediately following an injury re-

lieves pain and muscle spasm and may decrease the severity of

bleeding and inflammatory response. Subacute mobilization

facilitated by moist heat, ultrasound, Vapocoolant spray, ice

massage or massage is encouraged to prevent progressive

weakness, stiffness and pain inhibition of function.

Rehabilitation begins with range-of-motion exercises, iso-

metric strengthening and electrical stimulation until isotonic

or isokinetic exercises or both are tolerated through limited to

full joint range of motion. Electrical muscle stimulation in

conjunction with voluntary exercise speeds recovery by in-

creasing strength responses and decreasing pain inhibition.

Strength and endurance exercises continue until normal mus-

cular and functional performance is achieved. Limitations of

isotonic exercise are recognized by the popular use of isoki-

netic machines (Cybex) or variable-resistance machines (hy-

draulic) that accommodate to strength demands of the muscle

throughout the full range of motion. Cardiovascular fitness is

maintained with upper and lower extremity ergometers,

swimming, walking or running as appropriate for a given

injury.

Chronic muscular strain may respond dramatically to pro-

caine hydrochloride trigger-point injections of tender trigger

points or palpable bands followed by aggressive mobiliza-

tion. Krejci and Koch describe the use of procaine in patients

with acute muscle injuries in Eastern European countries for

relief of muscle spasm and more rapid return to functional

activity.

A greater emphasis on rehabilitation is needed. Pain and

immobility from soft tissue injury encourage deficits in
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muscle strength, endurance and flexibility that predispose to

chronic or recurrent injury. Because sports-related injuries

occur in persons who want to maintain active life-styles, our

responsibility is to know enough not only to provide quality

medical treatment but also to appreciate and share in an ath-

lete's desire to regain maximal function in a minimal amount

of time.

C-LEN A HALVORSON. MD
Tucson
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Respirator-Dependent Patients With
Duchenne Type Muscular Dystrophy and
Amyotrophic Lateral Sclerosis

There is no consensus regarding the use of assisted ventila-

tion in the late stage of progressive neurologic diseases. The

medical technology required to prolong life with mechanical

ventilation has existed and has been refined for more than 50

years. The ethical implications related to quality of life in-

volved in sustaining patients with progressive diseases are a

source of continuing concern. Colbert and Schock recently

polled the 240 Muscular Dystrophy Association clinics to

ascertain physicians’ prescribing patterns with respect to this

issue. Of 132 responding centers, 24% did not provide respi-

ratory support systems, 33% routinely did prescribe assisted

ventilation and 43% provided them only under specific cir-

cumstances. The literature of the past decade contains clinical

observations and poignant anecdotes advocating both sides of

the issue.

The trend among centers where assisted ventilation is used

appears to favor methods that do not require tracheostomy.

Negative-pressure ventilators used include the cuirass, plastic

wrap systems, rocking bed and the Emerson tank (iron lung).

Other forms include the Pneumobelt and instructions in glos-

sopharyngeal breathing. Options for positive pressure de-

vices include either intermittent or constant positive pressure

ventilation by mouth. Bulbar weakness frequently precludes

this method in later stages. Those patients who have report-

edly had the most remarkably extended life spans, up to 22

years, have required positive pressure ventilation via trache-

ostomy. Improved technology, and more lightweight, por-

table units have made the home use of positive pressure venti-

lators more practical

.

Many patients have been managed with a combination of

methods such as positive pressure breathing by mouth in the

daytime and a rocking bed at night, or cuirass plus glossopha-

ryngeal breathing. In an intriguing report by Curran, daytime

ventilation measured by gas exchange in patients with Du-

chenne type (pseudohypertrophic) muscular dystrophy was

significantly improved by using an iron lung only at night,

thus sparing the respiratory muscles. Patients began to use

this method of part-time assisted ventilation at the early signs

of respiratory failure and were also supported with vigorous

chest physiotherapy. The extended life span was accompa-

nied by the requirement of increasingly longer periods on the

ventilator. The possible positive effect of earlier, more ag-

gressive surgical management of scoliosis on respiratory

function in this population has yet to be fully examined.

Regardless of the mode of assisted ventilation, decisions

about its use are best made electively early in the course of

disease rather than later in a crisis of acute respiratory failure.

Most articles in the medical literature on this subject imply

that the attitudes of physicians and their medical centers

weigh heavily in the informed decisions made by patients and

families whether or not to choose assisted ventilation. While

objective data regarding quality of life are not yet available,

physicians are well advised to at least become familiar with

the options available to better inform their patients.

ROSS M. HAYS. MD
KENNETH M. JAFFE. MD
Seattle
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Advances in Orthotics and
Mobility Devices for Children With
Physical Disability

The prescription of mobility devices for children must take

into consideration all aspects of growth and development.

During the first three years of life, locomotion and other

motor skills are among the primary pathways to learning and

socialization. If at all feasible, ambulation is a desirable goal

for children even if only for the purpose of exercise.

The traditional bilateral knee-ankle-foot orthosis with

pelvic band and hip joint locks allows a tripod gait using

upper extremity assistive aids. This gait is unnatural and the

energy expended is high. The reciprocation-gait orthosis al-

lows hip motion and provides a more natural and less energy-

consuming gait. Also, the orthosis is light, averaging 6 to 7

lbs. The lower extremities, however, must be free of hip and

knee flexion contractures with plantigrade feet to accommo-

date fitting with a reciprocal gait orthosis.

Children with severe limitations in ambulation may find

that the vertical wheeler provides a means for safe and rapid

mobility. It may be operated either manually with the upper

extremities or via a powered mouth-control joystick. An up-

right posture allows normal eye contact, thus facilitating peer

interaction.

After age 1 year, some means of locomotion should be

considered for children who cannot move about on their own.

The most commonly prescribed mobility device for children

with severe physical handicaps is the wheelchair. A variety of

wheelchair designs exists, the rear-wheel drive being the

most popular. Folding chairs, in particular the light and ultra-

lightweight styles, are available. Originally marketed as com-

petitive sports chairs, they are increasing in popularity.

Although they are easily transported, some with snap-off

wheels, durability is sacrificed and active children may do

better with a standard chair. In growing children, proper

seating is important to maintain the correct postural align-
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ment. A sling seat should not be used as it places the femoral

heads in a position that predisposes to subluxation. Rather, a

solid level seat should be the rule.

In children with spasticity and extensor tone predomi-

nance, simple positioning to place the head forward and align

hips, knees and ankles at 90 or more degrees of flexion can

inhibit severe extensor thrust. An abduction pommel with hip

flexion and a lap belt are useful to overcome scissoring and

hold these children in a more functional and stable posture.

An H-hamess, lap tray and lateral supports are useful in

spastic as well as hypotonic children to provide greater trunk

stability.

Children with neuromuscular disease benefit from custom

seat inserts. Lumbar extension and pelvic symmetry were

suggested to reduce the irjidence and severity of scoliosis. In

the presence of fixed sk®tal deformities, custom seating al-

lows for greater comfort as well

.

In severely physically disabled children, a motorized

wheelchair with adaptive seating can provide independent

mobility. A child between 20 and 39 months of age with

normal intelligence can achieve— in less than 12 hours and in

one to seven weeks of training—effective and safe operation

of this device. The importance of independent mobility in

stimulating a child’s social, emotional and intellectual growth

cannot be overemphasized

.

v GABRIELLA E MOLNAR. MD
JENNIE G. BYRD, MD
Oakland, California
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Sonographic Urodynamics
Urodynamic testing to determine dysfunctional problems

of the urinary bladder is now a well-established procedure. A
cystometrogram and a simultaneous electromyogram of the

periurethral sphincter or simultaneous urethral pressure are

necessary for diagnosing detrusor sphincter dyssynergia.

The recent advent of transrectal sonography enables us to

view the bladder, bladder neck and urethra during voiding in

conjunction with urodynamic studies. The sonographic

voiding cystourethrogram is equally as good and sometimes

superior to the radiographic voiding cystourethrogram for

showing the adequate opening and tunneling of the bladder

neck and posterior urethra in patients with neuromuscular

dysfunction of the bladder. Advantages of the transrectal son-

ography include the ability to visualize the surrounding soft

tissue, enabling detection of benign prostatic hypertrophy,

carcinoma or prostatic calculi; there is no radiation to patient

or examiner; the ability to continuously monitor pharmaco-

logic manipulation of the bladder neck and posterior urethra

during the procedure; the ability to obtain a more accurate

recording of residual urine, and the study involves no cathe-

terization, thereby reducing the risk of urinary tract infec-

tions.

Combined urodynamics and transrectal sonography have

been instrumental in our understanding of neurogenic voiding

dysfunction and the role detrusor sphincter dyssynergia plays.

Detrusor sphincter dyssynergia is one of the important deter-

minants for upper urinary tract changes in patients with spinal

cord injuries. Transrectal sonography has helped to define a

hitherto-unrecognized bladder neck obstructive disease asso-

ciated with detrusor sphincter dyssynergia and intermittent

catheterization. We have found a significant posterior bladder

neck ledge (0.5 to 2.5 cm) in about 70% of such patients with

spinal cord injuries. These ledges were not seen on x-ray films

and on cystoscopic examination are seen as a raised bladder

neck
INDER PERKASH. MD
Stanford, California
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Cognitive Rehabilitation

Perhaps the most significant recent change in the rehabilita-

tion of neurologic conditions such as stroke and brain trauma

has been the emergence of cognitive rehabilitation as a con-

cept and as a major component of treatment programs. This

development has signaled a shift away from concentrating on

the obvious physical deficits such patients display and to-

wards actively treating the less immediately evident but ulti-

mately often more disabling psychological deficits. Cognitive

therapists delineate these individual deficits, which are theo-

retically innumerable but in practice are generally defined as

problems with attention (both concentration and neglect),

memory, visuospatial capabilities (right hemisphere), lan-

guage (left hemisphere) and such “higher order” cognitive

abilities as judgment, abstraction and social sensitivity. Obvi-

ously damage to the brain interferes to a greater or lesser

extent with these cognitive processes, but the attempt to de-

sign specific therapeutic interventions is recent.

A distinction should be made between “cognitive rehabili-

tation" and “cognitive therapy.” The latter derives from clin-

ical psychological and psychiatric fields and essentially is

concerned with the interaction of ideas and moods. Habitual

thought patterns are felt to create or influence feeling. Cogni-

tive therapy is a psychotherapeutic methodology and is usu-

ally applied to persons with depression, with the goal of

altering the characteristic ideas of guilt, self-deprecation and

so forth of these patients. Cognitive rehabilitation, in con-

trast. is based on presumed specific basic neuropsychologic

deficits previously noted. These deficits are individually iden-

tified and usually quantified operationally for each patient,

usually by means of neuropsychologic testing. For each de-

fined cognitive deficit, such as inattention or memory dys-

function, specific therapeutic exercises are designed. These

exercises require repetitive use of the impaired cognitive

system in question, usually in a graded, progressively more

demanding sequence. It is presumed these exercises promote

recovery of the lost psychological process, which then gener-

alizes to a consequent clinical benefit in overall functioning.

Basic examples of this approach are the recent advocacy

of reality orientation groups and memory retraining for pa-

tients with stroke, head injuries and psychogeriatric popula-

tions. Frequent involvement of confused and disoriented

patients in either formal or informal daily "reorienting” ac-

tivity is reported to be beneficial overall in reducing general
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disorientation, anxiety and depression. Benefits on general

behavior and family distress have also been reported. Graded

exercises in various memory tasks, both verbal and visuospa-

tial, have been developed and reported to improve both

memory deficits and overall functioning.

Remediation of left hemisphere dysfunction has revolved

principally around linguistic and communication issues. Con-

troversy over the benefits of specific therapy for aphasia rep-

resents an older subset of the issues of efficacy of cognitive

rehabilitation in general. Specific approaches to right hemi-

sphere dysfunction, such as impaired visual scanning, de-

creased sensory awareness and visuospatial processing, have

recently been developed. Higher level, more integrative defi-

cits have also been addressed. Behaviorally based programs

for uncooperative, unmotivated and frankly assaultive pa-

tients with brain damage have been developed and appear

successful, even many years after injury. More subtle deficits

of social sensitivity and behavior have also been treated with

reported success.

Despite this growing number of reported successful ap-

proaches, several important questions remain about cognitive

rehabilitation. The magnitude of therapeutic effect is difficult

to specify. There is a significant concern over the degree to

which improvement in specific elementary psychological de-

ficits, such as basic orientation, visual scanning or mnemonic

processes, even if they can be accomplished, generalizes be-

yond the training environment to produce meaningful overall

clinical benefit. Finally, the duration of such effect is un-

known. Extended follow-up studies are rare but seem to sug-

gest reversion to baseline. Because of its specificity and

minute attention to identifying specifically impaired psycho-

logical processes, cognitive rehabilitation is a labor-intensive

and therefore expensive modality. Ultimate savings through

reduced dependency are theoretically substantial, however.

The introduction of microcomputers to do much of the daily

repetitious elements of such therapy has the potential to sig-

nificantly reduce the cost.

The present consensus is that more rigorous study needs to

be done to clarify the above issues, but clinical experience

would suggest including this element of care in selected cases

of central nervous system rehabilitation. „ x , wr,J D. N. COPE, MD
Stanford, California
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Wheelchair Sports Medicine

Wheelchair sports medicine involves the assessment of

recreational and competitive sport capacities of physically

disabled persons, medical classification to allow fair competi-

tion among athletes with various types and degrees of disa-

bility, the prevention, diagnosis and treatment of athletic

injuries and research into the physiology and biomechanics of

wheelchair athletics.

As the popularity of sports and fitness training has boomed

in the United States and as wheelchairs have evolved into

sleek, lightweight, efficient machines, wheelchair athletes

have grown in importance and acceptance. Men, women and

children with varying degrees of disability have become in-

volved in a wide spectrum of individual and team sports in-

cluding basketball, volleyball, fencing, shotput, discus,

javelin, archery, slalom, wheelchair racing, marathon racing

and even mountain climbing. Tennis, table tennis and bowling

have become popular as sports in which disabled and

able-bodied persons can play together.

The physiologic benefits of participating in sports are spe-

cific to the type of training undertaken. Wheelchair athletes

can show a significant, measurable increase in endurance and

cardiorespiratory performance, as well as improved skeletal

muscle strength, speed, coordination, balance and flexibility.

Possible psychological benefits include a positive impact on

sense of competence, self-esteem, self-reliance and leader-

ship.

Wheelchair athletes have insisted on departing as little as

possible from the original version of each sport. In wheel-

chair basketball, for example, the baskets are not lowered.

Interestingly, the wheelchair has assumed status and signifi-

cance similar to the polo player’s horse or the hockey player’s

ice skates.

Medical classification is done according to National

Wheelchair Athletic Association and National Wheelchair

Basketball Association rules, which require that muscle

strength, sensation, spasticity, balance and deformities be

assessed. As with the categorization of competitors by weight

in able-bodied sports such as boxing and weight-lifting, the

opportunity to compete on equal terms with others is ensured

in wheelchair sports by quantifying the degree of disability.

This permits persons with a similar severity of disability to

compete against each other.

The most prevalent injuries sustained by wheelchair ath-

letes are soft tissue injuries, blisters and skin lacerations or

abrasions. Major injuries such as fractures or trauma leading

to further permanent disability are rare. Soft tissue injuries

occur most commonly at shoulders, elbows, wrists and hands.

These include muscle pulls, strains, sprains, bursitis and ten-

dinitis. Many of these injuries are recurrent. They are caused

by tearing and overstretching of ligaments during falls or

physical contact, by chronic overuse of muscles and tendons

and by overexertion without proper warmup. Blisters of the

hand and fingers are also quite common and are caused by

traction or irritation of skin in contact with the wheelchair rim

or tire. The skin exposed at the top of the seat post on the back

of the wheelchair may also be at risk for blisters. Abrasions

and lacerations of the fingers, thumbs and arms may be caused

by contact with brakes or sharp edges of the wheelchair, by

contact with the larger tires of track chairs or by fingers being

trapped between wheels as, for example, during basketball.

Decubitus ulcers, primarily a problem among athletes

with spinal cord injuries, are due to shear forces and pressure

over the buttocks and sacrum. Sports wheelchairs that are

designed with the knees higher than the buttocks may also

contribute to the problem by increasing pressure over the

sacrum and ischial tuberosities. Sweat and moisture combine

with shear forces to complicate the problem.

Temperature regulation disorders are caused by an in-
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ability to respond to changes in heat or cold, especially in

persons with quadriplegia from spinal cord injuries.

It is important that athletic performance, which is well

above average functional performance, be considered as the

goal in diagnosing and treating the soft tissue injuries of the

disabled athlete. Conditioning and strengthening after an in-

jury must go well beyond the strength, power and endurance

required for the performance of ordinary activities of daily

JULIE G. BOTVIN MADORSKY. MD
Pomona, California
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Functional Electrical Stimulation

In 400 bc Greek physicians recommended using the electric

torpedo fish (family Torpedinidae) as a treatment for paral-

ysis. In 1791 Galvani linked electrical stimulation to muscle

contraction. Electrical stimulation was enthusiastically pro-

moted in the 19th century for a variety of ailments, firmly

establishing this modality in the pantheon ofquackery.

Advances in electronics and neuromuscular physiology

engendered more realistic applications of electrical stimula-

tion. It is widely used as an adjunct to physical therapy (some-

times this specific clinical use is equated with all of functional

electrical stimulation) and as a pain treatment modality (trans-

cutaneous nerve stimulation). In 1961 Lieberson coined the

term “functional electrotherapy” for electrical stimulation

used in place of an ankle-foot orthosis for hemiplegic foot-

drop. Useful movement of the ankle dorsiflexors was pro-

duced by heel-switch gated stimulation of the peroneal nerve.

Improvements in reliability, size, materials and computeriza-

tion have led to portable and even implantable systems of

remarkable sophistication. Notable are those devices for

phrenic nerve stimulation, sacral root stimulation for micturi-

tion and peripheral nerve or motor point stimulation of upper

extremities for hand function or the lower extremities for

standing and ambulation. Strategies of sensory feedback are

being investigated in some patients to give a more physiologic

approximation of function.

The clinical application of these systems requires an expe-

rienced team including physicians, therapists and techni-

cians. A fairly sophisticated level of patient and family

cooperation is essential. The high current requirement and

loss of neurotrophic factors in denervation (lower motor neu-

ron paralysis) limit electrical stimulation to conditions where

the motor units are intact (upper motor neuron paralysis).

Extensive conditioning programs, in addition to standard re-

habilitation, are needed to strengthen atrophic muscles and

improve fatigue resistance of electrically stimulated muscles.

This “functional electrical exercise” may have physiologic

benefits in itself.

Media attention has tended to obscure the fact that these

systems are electrical orthoses and do not cure underlying

disease. They are appropriate only when the lower motor

neuron is intact and may adversely affect recovery in cases of

incomplete lower motor neuron disease. Despite this, func-

tional electrical stimulation remains a rapidly evolving area of

rehabilitation that in the near future may provide significant

functional options for the severely disabled.

MICHAEL S. WEISS. MD
Stanford, California
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Vocational Potential in Multiple Sclerosis

Multiple sclerosis affects an estimated 123,000 adults in

the United States, and 90% have the onset of their disease in

their vocational prime, between the ages of 15 and 50. Sev-

eral studies have shown an unusually high level of educational

accomplishment in this population, with almost half in one

study having some postsecondary education. Yet, the inci-

dence of unemployment in the multiple sclerosis population is

extremely high, and the cost of this unemployment to society

is considerable.

In a study done in the United States in 1981, less than 20%
of patients with multiple sclerosis were still employed 20

years after diagnosis. In a study done in West Germany in

1965, nearly a third of the patients studied were still em-

ployed 20 years after diagnosis. Yet, an Israeli study from

1981 found that more than 50% of persons with multiple

sclerosis continued to work, and the study population in-

cluded the entire known group of persons with this disorder in

Israel at that time. The reasons for the significant national

differences in percentages of employed persons with multiple

sclerosis are not known. There are substantial differences

between American, Israeli and German cultures, but they

share enough in common to warrant study to achieve the best

possible level of employment, especially with the US rate

falling more than 30% short of the highest rate found.

Many problems may create vocational difficulties for a

person with multiple sclerosis. Visual problems, ataxia, fa-

tigue, mobility problems, urinary urgency and frequency and

cognitive problems all can be severely disabling on the job

and cause a need for substantial job modification.

The frequency of cognitive problems in persons with mul-

tiple sclerosis is high. More than 50% of patients in one

recent study tested in the impaired range despite a mean diag-

nosed length of illness of less than seven years. Of the cogni-

tive deficits seen, many are of considerable vocational

significance. They include many frontal lobe function prob-

lems such as the loss of abstract conceptualizing skills,

short-term memory and new learning ability, as well as im-

paired concentration and reduced insight. These problems

often are clinically silent. Failure to function cognitively may
lead a person to leave a job but transfer the blame to “physical

difficulty.” A thorough evaluation of cognitive function is

useful in assessing ability and disability and in planning a

vocational rehabilitative strategy. Counseling may play a very

helpful role in learning to cope with cognitive disability.

Urologic problems are frequently mentioned as a problem

on a job. The commonest problems reported have been ur-
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gency and frequency. Medical management of persons with

neurologically impaired bladders can greatly assist in these

difficulties.

The most rapid assistance with maintenance of vocational

function at the moment may be through patient-physician

interaction. Formal referral to vocational rehabilitation agen-

cies may be necessary when a person is already unemployed.

The appropriate medical, psychological and rehabilitative in-

terventions may greatly facilitate the process of job place-

ment. A proactive step in the direction of vocational

counseling may make a substantial difference in job retention,

which is certainly the easiest form of vocational rehabilita-

tion.
BRUCE E. BECKER, MD
Vail. Colorado

REFERENCES

Peyser JM, Edwards KR. Poser CM. et al: Cognitive function in patients with

multiple sclerosis. Arch Neurol 1980 Sep; 37:577-579

Rozin R, Schiff Y, Cooper G, et al: Vocational rehabilitation of multiple sclerosis

(MS) patients. Int Rehabil Med 1982; 4:75-79

Scheinberg L, Holland N. Larocca N, et al: Vocational disability and rehabilitation

in multiple sclerosis. Int J Rehabil Res 1981 ; 4:61-64

Simons AF, Vowels LM, Gates GR: Multiple Sclerosis: Psychological and Social

Aspects—Neuropsychological Findings. London, William Heinemann Medical Books,

1984, pp 82-88

Orthostatic Hypotension and
Cardiopulmonary Response to

Compressive Garments After
Spinal Cord Injury

Huang and co-workers have described the effects of a pneu-

matic abdominal corset and pneumatic leg splints inflated to

35 mm of mercury and 65 mm of mercury, respectively, in

maintaining cardiopulmonary responses during a postural

change. The corset was more effective than leg splints in

limiting the systolic and diastolic drop in pressures, and both

devices were more effective than no device in maintaining

blood pressure and limiting a heart rate increase. Oxygen

consumption and energy expenditure increased with the use of

compressive devices. With their use, therapeutic modalities

and postural challenge may be initiated earlier in the rehabili-

tation process.

Orthostatic hypotension is common in the early stages

after spinal cord injury. When lesions are above the sympa-

thetic outflow at T-5 to T-8, there is loss of reflex vasocon-

striction and pooling of blood in the extremities. A postural

change in a patient with quadriplegia or high-level paraplegia

results in tachycardia due to a vagolytic response via the

carotid body, but this is inadequate to maintain blood pressure

in the presence of blood pooling. The symptoms of light-

headedness and dizziness signal the need either for returning

to a supine position with the legs elevated or for an assisted

tilting back of the wheelchair. Fainting can occur in 100% of

persons with complete C-4 or C-5 lesions, with a mean onset

in less than two minutes.

Preventive measures can minimize the dramatic blood

pressure drop during early mobilization after an injury. The

average resting blood pressure of 90/60 mm of mercury in a

quadriplegic patient leaves a small margin for change.

Full-length elastic stockings and an abdominal binder limit

venous and splanchnic blood pooling. A gradual position

change from supine to sitting with eventual dangling of the

legs may require 30 minutes or longer. Blood pressure moni-

toring is most easily accomplished with an automated sphyg-

momanometer. When the patient is finally transferred to a

wheelchair, elevating leg rests and an assistant to provide

wheelchair tilt backs is essential. Some spinal cord injury

centers use progressive "training” on a tilt table, but this has

never been adequately documented as effective in speeding

the mobilization process. If patients remain symptomatic, one

should prescribe a liberal salt and fluid intake. Ephedrine

sulfate, 25 to 30 mg one to four times a day, acts as a sym-

pathomimetic agent and. when used, should be given 30 min-

utes before positional changes. A patient should be watched

for an excessive blood pressure increase on returning to the

supine position. Fludrocortisone acetate (Florinef), 0. 1 mg to

0.2 mg given twice a day, is the next drug of choice due to its

mineralocorticoid effect.

Orthostatic hypotension in most persons resolves within

several months of injury. Episodic hypertension and auto-

nomic dysreflexia may appear as sympathetic reflexes return.

The unusual onset of symptomatic orthostatic hypotension

late after injury should alert a physician to consider such

problems as posttraumatic cystic myelopathy.

MARGARET C HAMMOND. MD
KATHLEEN R BELL. MD
Seattle
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Editorials
Well-Developed Democracies in Crisis

Organized medicine is not often thought of as a well-devel-

oped democracy, but in many ways it is. Its policies are

proposed, reviewed and adopted by duly elected legislative

representatives. Any member of the association may speak

and be heard when these policies are being discussed before

formal adoption by their representatives who are called dele-

gates. The will of the membership as expressed by this pro-

cess is then carried out by elected officials and their appointed

staffs, who in turn are responsible to the membership and their

elected representatives. This surely can be viewed as an ex-

ample of a well-developed democracy. And the governance of

this nation is generally considered throughout the world as

among the foremost examples of a well-developed democ-

racy. especially when it is compared with the struggling dem-

ocratic governments in many less economically advanced

nations.

Both of these well-developed democracies (so designated

for purposes of this discussion) are now in crisis, groping for

ways to cope with the by-products of the unprecedented scien-

tific and technologic achievements of the last half century. A
most important result of these achievements has been an enor-

mous growth in human and technologic specialization. This

has occurred in both of these democratic systems and has

given rise to complex human and technologic interactions

within and between them that are as yet poorly understood.

These interactions have developed powerful forces that may
find common interests and be supportive of one another or

there may be disagreement or conflict. All this is producing

profound changes in our society to which our democratic

institutions will need to adapt. Much of this has been coming

to a head in the health care system and its relationships with

government.

It is clear that in health care, at least, neither the medical

profession nor the government has so far been able to deal

effectively with these new interfaces of specialized tech-

nology, specialized human interests and the complex interre-

lationships among them. Rapid change is the order of the day,

with or without government regulation. Laws and regulations

cannot be enacted or changed fast enough to keep up with this

rapid change. Nor is our legal system able to deal promptly

and effectively with all the disputes and conflicts that arise.

And, perhaps most important, the democratic process itself

has difficulty in grasping what is really going on in complex,

often very technical, dynamic and rapidly changing situa-

tions. Also, by their very nature democratic institutions tend

to be quite shortsighted and not to see too clearly beyond the

next election. There seems good reason to believe that well-

developed democracies are facing new dimensions of chal-

lenge that will require new methods and new approaches if

they are to be met.

What to do? While these issues are for society as a whole,

they have become critical in health care. If health care is

viewed as a system of independent, yet related and interde-

pendent parts that must deal with internal complexity and also

adjust to rapid change to maintain homeostasis (health), then

a comparison with a biologic system seems logical. It is note-

worthy that living organisms must be governed from within,

and it is from within that they must adjust to the external

environment. The governance must take into account all the

components of the system and the relationships among them.

Notably the mode is cooperation and coordination rather than

competition and conflict. Health, and at times even survival,

depends on a smoothly running system that adapts readily to

change.

If there is any substance to this analogy then it is little

wonder that some of our well-developed democracies are un-

dergoing some kind of crisis. There is genuine need for a more

cooperative and collaborative approach involving all those

properly concerned with any technical, social, economic or

political issue in health care. Fortunately, there are some

signs that this may be beginning to happen. The idea of

working through coalitions of parties at interest is a very

positive step. In contrast, the current societal emphasis on

antitrust, open competition and untoward external influences

on what should be internal professional responsibility can

only be a negative influence.

It is time the well-developed democracies give some more

thought to the real nature of the newly emerging interdepen-

dent society that science and technology have spawned and

how best to make the democratic system work efficiently

within it. There is much to be done. w„w„,MSMW

The Challenge of Short Stature

Elsewhere in this issue. Dr Rimoin and his co-workers

review the pathology and physiology of short stature. This

topic is particularly timely because of the recent release of

synthetic growth hormone for clinical use in this country. For

years, the clinical use of growth hormone was tightly con-

strained because the supply of human growth hormone was

entirely dependent on donations of pituitaries after death.

Therefore, only a portion of the children who might conceiv-

ably benefit from growth hormone therapy were in fact treated

with this hormone. By and large, this treatment was limited to

those with documented severe growth hormone deficiency.

Now that recombinant DNA technology has produced syn-

thetic growth hormone, the potential supplies of this anabolic

hormone are essentially limitless. Thus, the question of other

possible uses of growth hormone will become part of the

practice of more and more physicians in the future.

Our society has a strong bias towards “bigger being

better.” The prejudice toward “heightism” is just as preva-

lent as racism and sexism and perhaps more insidious. As has

been pointed out,
1

bias in favor of tall people can be seen in

many subtle ways. All but two of the American presidents

have been above the mean height for their era. Even more

striking is the observation that since 1900 the taller candidate

has won in 80% of our presidential elections. There have also

been a number of studies which suggest that there is a relation-

ship between height and socioeconomic class. These types of

observations are manifestations of a pervasive attitude in

favor of tall people. It is no wonder that parents come to
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physicians, and particularly endocrinologists and pediatri-

cians, concerned over the short stature of their children

.

In many cases, these children are technically within the

normal range for height (taller than the 3rd percentile for

age). Even in these children, however, and particularly in

those well below the 2 standard deviations of height for age,

short stature is a major psychosocial problem in childhood.

This results in many similar problems in adult life. Physicians

caring for these children need to take the perceived problem

seriously and to arrive at a diagnosis as expeditiously as pos-

sible by a combination of family history, careful serial growth

measurements and, in some cases, hormonal and radiologic

investigations.

The diagnostic approach presented in the accompanying

article is extremely useful. By following this or a similar

diagnostic schema, physicians should develop a straightfor-

ward approach to the diagnosis of cases of short stature.

Particularly important is the quick separation of those who
are essentially normal (normal short stature or constitutional

delay) from those who have pathologic causes of their short

stature. This avoids unnecessary testing of children who are

essentially normal, while leading to a definitive diagnosis in

those who have definable syndromes. Recent work in the use

of synthetic growth hormone in cases of Turner’s syndrome 2

gives hope that this type of treatment may be useful in a

number of specific disorders.

The question remains open as to whether some children

who are otherwise normal except for their short stature might

respond to therapeutic doses of growth hormone. Small-scale

studies suggest that at least short-term increases in growth

rate may be achieved in some cases by therapeutic administra-

tion of growth hormone. 3 4
It is important to stress, however,

that no one has shown any long-term benefit of growth hor-

mone treatment for any of this group of children. Because

synthetic growth hormone treatment remains relatively un-

tried and expensive (an average of $ 1 5,000 per year at present

prices and dosages), prudent physicians should remain cau-

tious and skeptical until large-scale controlled studies are

done. In the meantime, it is important to provide reassurance

and counseling to those children and their parents who are

essentially normal and can well expect to achieve adult stature

within the normal range. These patients should neither be

ignored nor subjected to the indiscriminate use of synthetic

hormone in an attempt to create an Orwellian world where

human variation is discouraged and eliminated.

RAYMOND L. HINTZ. MD
Department of Pediatrics

Stanford University Medical Center

Stanford, California
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Group Think

A number of events in the news bring to mind the concept of

“group think” which Irving Janis, a recently retired pro-

fessor at Yale University and now an adjunct professor at the

University of California at Berkeley, has put forth for more

than a decade.

In group think, loyalty to the group requires that the mem-
bers of the group ignore important, even crucial, information

that conflicts with a collective group view with which most of

the group are comfortable. Group think can have serious

untoward consequences. A classic example, often cited, is the

failure of American automakers to understand and respond to

the public demand for smaller, higher quality, fuel efficient

cars that grew out of the oil shortages in the 1970s. The

American automakers were more comfortable building large

cars and failed to take into account data they did not want to

hear about and which made them uncomfortable as a group.

Foreign automakers did listen, were not uncomfortable as a

group (indeed quite the opposite) and moved rapidly into a

hungry American market. In fact they are still here. There are

many other examples where groups that have an intrinsic,

almost blind, loyalty within themselves have failed to take

into any serious account disturbing information that would

challenge the decisions reached through undisturbed group

think.

To this writer, group think appears to be a very wide-

spread and real phenomenon by no means limited to auto-

makers. Wherever it affects leaders and decision makers,

whether in business, government, health care or anywhere

else, unnecessary and costly mistakes can occur, and too often

do. In times such as these, the group think phenomenon de-

serves much more attention than it seems to be receiving.

MSMW
Diagnosing Intussusception

In 1979 Dr Nyhan and his group presented six cases of infants

and children with intussusception.
1

In four of these patients,

the clinical presentation followed the classic triad of intermit-

tent colicky abdominal pain, vomiting and bloody, mucoid

(currant-jelly) stool. In two additional infants, the clinical

presentation was “atypical,” characterized by profound leth-

argy, apathy and prostration suggesting shock or sepsis, or

there was crying and arching of the back to suggest a central

nervous system process such as meningitis or encephalitis. In

this issue, Dr Nyhan’s group has reviewed five additional

patients with intussusception having unique clinical presenta-

tions. They emphasize once again that intussusception may

mimic acute central nervous system disease, prompting diag-

nostic studies such as lumbar puncture and computed tomo-

graphic scans of the head

.

It is refreshing to note that Dr Nyhan reviewed these pa-

tients in a residents’ conference, and, from the symptoms and

physical findings, they elicited from the participants a list of

differential diagnoses. This exercise in stressing diagnostic

possibilities based on clinical features should be emphasized

as much in current times as it was in previous eras when

elegant diagnostic facilities were not so readily available.

Laboratory tests and diagnostic imaging studies make medical

practice far easier today, but the waste in time, labor and cost

is appalling when a history and physical examination would

suffice. We in medicine must return to the discipline of being

clinicians, wherein we focus our thinking based on symptoms

and signs and develop confidence in our course of action. We
should condemn the “shotgun” batteries of tests that prevail

in medical teaching centers today. There can be little justifica-
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tion in carrying out the entire litany of diagnostic studies,

beginning with plain x-ray films, followed by ultrasound,

computed tomographic scan, magnetic resonance imaging

scan and, finally, angiography, to evaluate a given disease

process. By the same token, the indication for endoscopy is

not an orifice. We must justify the performance and the ex-

pense of studies to which we submit our patients. We should

ask ourselves, “Is a diagnostic study necessary in the man-

agement of this problem, and which study will be most effica-

cious in clarifying the problem?”

In intussusception, the “classic” clinical features of col-

icky pain, vomiting, currant-jelly stools and abdominal mass,

in combination, occur in less than half the patients.
2 "4 Of the

isolated symptoms, pain is not a prominent presentation in

10% to 20% of infants, vomiting is not described in 10% to

20%, rectal bleeding (currant-jelly stool or bright red blood)

may not be noted in 40% to 85% and an abdominal mass has

not been found in 15% to 75% of the various retrospective

reviews reported. These variations in the data cited are, in

part, a function of the individual characteristics of a child and

the duration of intussusception, but they also reflect the clin-

ical skill of the observer in taking the time and patience to

elicit these findings.

The current case selection identified a group of patients

who present with profound lethargy, somnolence or even

semicoma—as a manifestation of pain. This phenomenon oc-

curs not only with intussusception, but any entity causing

severe pain (appendicitis, peritonitis, bowel obstruction,

postoperative status) may produce profound central nervous

system depression. Coma was the presenting symptom of pain

in an infant with glaucoma. 5 This phenomenon is presumably

related to the release of endorphins and enkephalins. The

result is similar to that in a patient who has been heavily

sedated with an opiate. In other words, clinicians must realize

that the obtundation, somnolence, withdrawal, lethargy and

even coma should be interpreted as pain in the same manner as

a conspicuous complaint, such as crying out or an agonized

expression. This is not a rare phenomenon in the young or in

the aged. Intussusception is not uncommon within the first

few days following a thoracotomy or laparotomy in infants,

and the only manifestation is “ileus” persisting longer than

expected in an otherwise quiet, subdued, model patient.

There is documentation of endorphin release following stress

in all ages, but in the extremes of age, the response may be one

of profound narcosis.

Recognition that lethargy, withdrawal, somnolence and

semicoma equal pain may indicate that there is a role for using

narcotic antagonists to facilitate our being able to identify

these manifestations as pain. 6 Naloxone and similar opiate

antagonists may produce sudden awakening and responses

which we usually accept as more appropriate to pain. In other

words, opiate antagonists might help differentiate obtunda-

tion due to pain-induced endorphin release from a true central

nervous system depression. Soon thereafter, however, admin-

istration of a narcotic for pain relief is important when further

procedures are to be done

.

Finally, when there is any question about the diagnosis of

intussusception, the most cost-effective and therapeutic ma-

neuver is the contrast enema. In this issue. Dr Nyhan’s group

has emphasized the importance of indications and technique

for using a contrast enema to diagnose an intussusception.

The success for hydrostatic reduction varies with different

centers, from 19% to 80%. Once again, technique and pa-

tience are necessary to achieve success. The transport to the

fluoroscopy room and the manipulations required to give the

enema will arouse the most subdued infant or child. The suc-

cess in reducing an intussusception is greatest when the pa-

tient is not straining or resisting. Pain and discomfort are a

necessary part of the procedure, and, therefore, these patients

should be properly sedated beforehand. Some have suggested

that enema reduction of an intussusception is contraindicated

if the symptoms have been present for two or more days, if

there is evidence of bowel obstruction or if the patient is 4

years or older. We believe the only contraindication to enema

reduction is the presence of signs of peritonitis or the recur-

rence of an intussusception in a child older than 2 years. A
recurrence in an older patient suggests there is a leading point

(Meckel’s diverticulum, intestinal duplication, polyp or lym-

phoma) which requires surgical treatment.

To avoid perforation, the enema reduction must be accom-

plished with the barium cannister raised no higher than 1 m (3

ft 6 in) above the patient, and the abdominal contents must not

be massaged. Whether constant steady pressure is used or

whether several enemas are administered intermittently is a

matter of choice. The success seems to be greater when con-

stant, steady pressure is applied. Failure to progressively re-

duce the intussusception from a given point in the colon after

a 10-minute trial is sufficient to abandon the procedure and

proceed to the operating room. If the intussuscipiens is re-

duced from the cecum but the contrast cannot be refluxed into

the small bowel, surgical exploration and completion of the

reduction is necessary. Glucagon, 0.05 mg per kg given intra-

venously (an intravenous infusion of 5% dextrose in Ringer’s

lactate solution is always started before the attempted reduc-

tion), is said to relax the bowel and enhance the reduction. It

is difficult to establish objective evidence of glucagon’s effi-

cacy without a large, interinstitutional survey with control

cases. Intussusception recurs in about 2% of patients whether

reduction was accomplished by enema or by operation.

We are indebted to Dr Nyhan's group for keeping us aware

of the many extraordinary clinical presentations, which really

are not atypical, of intussusception. The earlier we recognize

the presence of intussusception, the more successful will be

enema reduction and the lower the morbidity.

ALFRED A. de LORIMIER. MD
MICHAEL R HARRISON, MD
Division of Pediatric Surgery

Department of Surgery
University of California, San Francisco,

School of Medicine

San Francisco
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Case Reports

Antibiotic-Induced Acute Renal

Failure Associated With an
Elevated Serum Lactic

Dehydrogenase Level of

Renal Origin

MICHAEL R. FREDERICKS, MD
RON DWORKIN
DAVID M. WARD, MB, MRCP
ROBERT W. STEINER, MD
San Diego

Many body tissues contain the enzyme lactic dehydroge-

nase (LDH) but only in three (myocardium, erythrocytes and

kidney) is there a predominance of the isoenzyme LDH,

.

1 An
elevated level of LDH, with the isoenzyme fraction LDH!
greater than that of LDH 2 , has been a well-recognized conse-

quence of embolic renal infarction.
1 - 2 In the following report,

a patient with antibiotic-induced nephrotoxicity showed an

increased serum LDH level of renal origin.

Report of a Case

The patient, a 54-year-old man, was admitted to the ortho-

pedic service with a shotgun wound to the left thigh and

fracture of the left femur. A regimen of cefazolin, 1 gram

given intravenously every eight hours, and gentamicin sul-

fate, 100 mg given intravenously every eight hours, was

started for the wound infection. The patient had baseline

blood urea nitrogen (BUN) and creatinine levels of 14 and 1 .2

mg per dl, respectively. After two days of therapy, he had had

a peak gentamicin concentration of 5.4 fig per dl and a trough

gentamicin concentration of less than 1 fig per dl. No further

gentamicin measurements were obtained. After ten days of

antibiotic therapy, the serum creatinine level rose to 2.6 mg
per dl; the regimen of cefazolin and gentamicin was discon-

tinued four days later. At this time the serum creatinine level

was 8.5 mg per dl, the LDH value was 775 units per liter

(normal 25 to 200) and the serum creatine kinase (CK) level

was 558 units per liter (normal 0 to 175). Isoenzyme fraction-

ation showed that the CK was entirely from skeletal muscle

(MM). Urine analyses done by the renal consultant on two

separate occasions showed only trace protein. Three days

later, when the total serum LDH level was 594 units per liter,

the LDH! was 46, LDH 2 37, LDH 3 13, LDH4 2 and LDH 5

2 units per liter. The patient’s electrocardiogram (ECG)

(Fredericks MR, Dworkin R, Ward DM, et al: Antibiotic-induced acute

renal failure associated with an elevated serum lactic dehydrogenase level of

renal origin. West J Med 1986 Jun; 144:743-744)
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showed a normal sinus rhythm, unchanged from an ECG on

admission. The hematocrit was unchanged; serum hapto-

globin and indirect bilirubin levels were normal. There were

no eosinophils in blood or urine specimens. A renal isotope

scan done to investigate embolic infarction showed homoge-

neous renal images with diminished blood flow to both kid-

neys. During the period of acute renal failure, the patient's

urine volume was 1,000 to 2,000 ml per day. After four

hemodialysis treatments over ten days, the patient’s BUN and

creatinine values began to decline and the dialysis was

stopped. The patient's serum creatinine and total serum LDH
levels 45 days after starting antibiotics and 31 days after

stopping the therapy were 1.4 mg per dl and 150 units per

liter, respectively.

Discussion

This patient had a sustained elevation in serum LDH
during an episode of acute renal insufficiency. LDH is an

almost ubiquitous enzyme, found in brain, liver, muscle,

kidney, leukocytes and erythrocytes. In the present case,

there was no clinical suspicion of a cerebrovascular accident,

and liver injury was not present. The patient’s wound may
have been the source of the elevation in CK, but muscle injury

could not be responsible for the elevated LDH level because

the ratio ofLDH toCK (about 1 : 10 in cases of muscle injury)
3

was inconsistent with criteria for rhabdomyolysis. As the

patient had no symptoms of a myocardial infarction, the ECG
was normal and unchanged from admission and the myocar-

dial isoenzyme fraction of CK (CK-MB) was absent, the

diagnosis of myocardial infarction was untenable. Because

the hematocrit was stable and haptoglobin and bilirubin levels

were normal, hemolysis was also eliminated from the differ-

ential diagnosis. The elevation in serum LDH was most con-

sistent with the obvious and clinically severe renal injury that

developed during prolonged administration of antibiotics.

Fractionation of serum LDH provided more definitive evi-

dence of its origin. The finding of an LDH level that was

elevated and an LDH
t
that was higher than the LDH 2 value

were consistent with hematologic, myocardial or renal in-

jury. Only the kidney was justifiable as a source in the afore-

mentioned clinical and laboratory context.

Renal injury was attributable in this case to tubular tox-

icity from gentamicin therapy, which was possibly accentu-

ated by concurrent cephalosporin administration.
4 Gen-

tamicin accumulates in cells of the proximal tubules and can

cause damage that is detectable by electron microscopy. 5 As a

consequence of tubular damage, urinary total LDH and LDHi
levels can be increased during intramuscular aminogly-
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coside therapy. 6 This observation gives further support to a

putative relationship between severe aminoglycoside toxicity

and an elevation in the serum LDH, levels. Although renal

failure was attributed to aminoglycoside therapy, a renal bi-

opsy was not done to provide conclusive proof for this diag-

nosis. In the absence of fever, rash, eosinophilia or

eosinophiluria, a drug-induced interstitial nephritis from ce-

fazolin would be unlikely but not impossible. 7 Either antibi-

otic could have led to damaged renal tubular epithelium and

have caused the release of renal LDH

.

Elevations in serum LDH levels of renal origin have been

attributed exclusively to embolic renal infarction,
1 - 2 usually in

patients with cardiomegaly and atrial fibrillation or myocar-

dial infarction.
7 Embolic occlusion of a renal artery can lead

to complete unilateral renal infarction and elevation of the

serum LDH level to 2,000 to 2,500 units per liter.
7
In the

present case, lack of a suitable clinical context and absence of

a focal loss of renal parenchyma as shown by a renal isotope

scan mitigated against embolic renal infarction and supported

the diagnosis of antibiotic-induced acute renal insufficiency

that caused release of renal LDH

.

In this patient, azotemia required dialysis and lasted sev-

eral weeks, but the relationship, if any, of the elevation in

renal LDH to the course and prognosis of the acute renal

insufficiency remains unknown. Antibiotic-induced acute

renal failure should be included in the differential diagnosis of

an elevation in the serum LDH level, and isoenzyme fraction-

ation should be done to help confirm that the LDH is of renal

origin.
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Young’s Syndrome
An Association Between Male Sterility

and Bronchiectasis

KAM-YUNG LAU, MD
JACK LIEBERMAN, MD
Sepulveda, California

It has been well established that there are associations be-

tween bronchiectasis or chronic bronchitis and male infertili-

ty.
1 - 2 The best known examples are cystic fibrosis

1 and the

immotile cilia syndrome. 2 Young’s syndrome was described

in 1970, consisting of chronic lung disease, obstructive

azoospermia, normal spermatogenesis and characteristic epi-

didymal findings. 3 Unlike the immotile cilia syndrome,

Young’s syndrome is characterized by azoospermia and

normal ultrastructure of cilia. It differs from cystic fibrosis by

a normal sweat test and normal pancreatic function.
4 We re-

port the case of a patient with the clinical features of Young's

syndrome.

Report of a Case
A 64-year-old man, white and a nonsmoker, started

having recurrent lung infections at age 20. Since then he has

had a chronic cough productive of one to two cups of yel-

lowish sputum daily. A bronchogram done 30 years ago

showed bilateral bronchiectasis. He has always had postnasal

drip and a mucopurulent nasal discharge. He had normal

sexual development, libido and potency. Despite being sexu-

ally active and married twice (8 and 1
1
years’ durations), he

has had no children. The patient used condoms, however.

(Lau KY, Lieberman J: Young’s syndrome—An association between male

sterility and bronchiectasis. West J Med 1986Jun; 144:744-746)
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during his first marriage because children were not wanted;

the second marriage has been to a postmenopausal woman six

years his senior. There is no history of asthma, occupational

exposure to toxins or scrotal trauma or infection, nor is there a

family history of asthma, bronchitis, bronchiectasis, chronic

lung disease or infertility.

On physical examination, he was well developed, well

nourished and had mild clubbing of the fingers. Auscultation

of the lungs showed early inspiratory crackles in both lower

lung fields and mild diffuse wheezing. The external genitalia

were normal with normal-sized testes of normal consistency

and a palpable right epididymis and vas deferens. The left

epididymis, however, was hypoplastic with cystic distention

in the head.

Laboratory studies showed a slightly increased serum im-

munoglobulin (Ig) A level (646 mg per dl) and normal IgG
and IgM values. A sputum culture grew Hemophilus parain-

fluenzae. A sweat test done by pilocarpine iontophoresis

showed a normal sweat chloride value of 34 mEq per liter.

arAntitrypsin (AAT) studies showed an MS phenotype and a

serum trypsin inhibitory capacity (TIC) of 1 .063 units per ml.

The heterozygous S variant ofAAT is not known to be associ-

ated with any disease state, and in this instance the associated

serum TIC value is normal ( >0.95 units per ml). The serum

follicle-stimulating hormone (FSH) level was 11.0 mlU per

ml (normal 1 to 15) and the testosterone level was 540 ng per

dl (normal 400 to 1 ,000). Antisperm antibodies were absent

from the serum. On semen analysis there was complete azoo-

spermia.

Pulmonary function testing showed moderate obstructive
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lung disease with a forced expiratory volume in one second

(FEV,) of 1.34 liters (53% of predicted), a forced vital ca-

pacity (FVC) of 2. 17 liters (58% of predicted) and an FEV,/
FVC ratio of 62%. The residual volume was 3.73 liters

(157% of predicted) and total lung capacity was 6.42 liters

(105% of predicted). Diffusing capacity was normal (98% of

predicted).

The chest roentgenogram showed peribronchial intersti-

tial thickening in both lower lung fields (Figure 1) while

mucosal hypertrophy of the maxillary and frontal sinuses was
shown in the sinus roentgenogram (Figure 2).

A test for the presence of cystic fibrosis lectin
5 was also

negative, ruling against a diagnosis of cystic fibrosis.

Discussion

In 1970 Young, in England, first reported 28 cases of

patients with azoospermia associated with bronchitis or bron-

chiectasis.
3 He called it Berry-Perkins-Young’s syndrome.

Sweat tests were not done, however, and it is possible that

some of his patients might actually have had cystic fibrosis.

Hendry and co-workers, also in England, studied 30 patients

with obstructive azoospermia; 15 of the 30 patients also had

sinusitis or bronchiectasis and the clinical features of Young’s

syndrome. 6 The most recent study was by Handelsman and

associates in Australia.
4 They studied extensively 29 men

with Young’s syndrome and estimated that its prevalence

among infertile men is comparable to that of Klinefelter’s

syndrome but higher than that of cystic fibrosis or the immo-
tile cilia syndrome. These patients characteristically had

chronic sinopulmonary infection starting in early childhood,

with considerable symptomatic improvement after adoles-

cence. Exercise capacity was either unlimited or only mini-

mally impaired. Respiratory function testing indicated a mild

increase in residual volume and a decrease in peak expiratory

flow rate. All other lung volumes and gas exchange function

were normal. They all had normal gonadal function but the

epididymides were frequently enlarged or cystic (or both) in

the region of the caput, which contained abundant sperma-

tozoa. In the region of the corpus, the lumen was filled with

amorphous inspissated secretions, but no sperm were present.

The inspissated secretions were thought to be the cause of

obstructive azoospermia.

Figure 1 .—Chest roentgenograms
(left, lateral; right, posteroanterior)

show peribronchial interstitial thick-

ening in both lower lung fields.

Figure 2.—A sinus roentgenogram shows mucosal hypertrophy of

the maxillary and frontal sinuses.

There is no laboratory test for the diagnosis of Young’s

syndrome. The diagnosis is based on clinical grounds and the

exclusion of cystic fibrosis and the immotile cilia syndrome. 4

Our patient has chronic sinusitis, bronchiectasis, an ab-

normal epididymis and azoospermia. His normal serum FSH
levels and testicular size suggest that spermatogenesis is nor-

mal. 7 A negative sweat test usually rules out cystic fibrosis, as

do the presence of palpable epididymides and vasa deferens

and a negative cystic fibrosis lectin test. Azoospermia, on the

other hand, is not compatible with the immotile cilia syn-

drome. Thus, he meets the criteria for the diagnosis of

Young’s syndrome. 4 The unusual features in this case are the

relatively late onset of lung problems at age 20 and his mod-

erate obstructive lung disease.
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Review of the English-language medical literature elicited

very few reports of Young’s syndrome. To our knowledge, no

case of Young’s syndrome has been reported in this country.

The disease is probably overlooked and underreported be-

cause most patients have only mild respiratory disease that

improves after adolescence, and nearly normal pulmonary

function is usually found.
4 The cause and pathogenesis of

Young’s syndrome are not known, nor has it been established

to be a hereditary disease. 8 Physicians dealing with chest

disease and male fertility problems should be familiar with the

syndrome. More studies are needed to uncover the underlying

defect of this interesting syndrome.
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Glucagonoma—An
Underdiagnosed Syndrome?

ROBERT J. BOLT, MD
HENRY TESLUK, MD
Sacramento, California

CARLOS ESQUIVEL, MD
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CASIMIR A. DOMZ, MD
Santa Barbara, California

Islet cell tumors are notoriously slow growing. In the

early stages of growth, symptoms are minimal and atypical,

while classic symptoms may occur only late in tumor growth

or not at all. We report a case of a patient with atypical

symptoms and signs for a 12-year period before the definitive

diagnosis of glucagonoma was established.

Possible explanations for the atypicality of symptoms in-

clude (1) islet cell tumors may be composed of cells secreting

more than one hormone, and these hormones may be syner-

gistic or antagonistic; (2) secretion of one hormone, such as

glucagon, may serve as a stimulus for hypersecretion of an-

other, such as insulin; (3) pancreatic islet cell tumors may be

only one component of a multiple endocrine neoplastic syn-

(Bolt RJ, Tesluk H. Esquivel C, et al: Glucagonoma—An underdiagnosed

syndrome? West J Med 1986 Jun; 144:746-749)
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drome (type I or II). The resulting clinical manifestations may
thus be atypical or incomplete and lack the characteristic

findings of the initially described “classic” syndrome.

Clinicians should be more alert to the forme fruste mani-

festations of these syndromes and less hesitant to order readily

available radioimmunoassays even in the absence of some of

the classic features.

Report of a Case

The patient, a 64-year-old man, was referred to the Uni-

versity of California, Davis (UCD) (Sacramento), Medical

Center with the probable diagnosis of glucagonoma after 12

years of symptoms. Symptoms consisting of indigestion,

post-meal nausea, sweating and weakness began at age 52.

The patient was told he had “hypoglycemia,” and he was

placed on a high-protein, low-carbohydrate diet. At age 56,

because of persisting symptoms, he was restudied and told he

had mild diabetes mellitus. A regimen of an oral hypogly-

cemic agent (chlorpropamide [Diabinese]) was started. At

age 57, a glucose tolerance test was repeated, and the patient

was then told he did not have diabetes but that the original

diagnosis of hypoglycemia was correct. The patient vividly

recalled that during this test and about two hours after glucose

administration, he had rather typical symptoms of hypogly-

cemia with sweating and weakness. Chlorpropamide admin-

istration was discontinued. At that time he began to have

intermittent diarrhea. Physical examination was nonrevealing

except for the detection of bilateral inguinal hernias, which

were repaired. Dermatitis involving the groin, scrotal and

perianal areas developed postoperatively . From this time (age

57) to age 64, the dermatitis was variable in nature, gradually

becoming more generalized. Numerous dermatologists were

consulted and biopsies done without a specific diagnosis

being made. During this same period of time, the patient was

having intermittent tongue and throat soreness, at times of

such severity as to be associated with blister formation on his

lips. Treatment was empiric and included administration of

cimetidine, ranitidine and antacids for gastrointestinal com-

plaints, and antihistaminics, adrenocorticotropic hormone,

skin ointments, nystatin, wet compresses and antibiotics for

the dermatitis. The skin rash was diagnosed on different occa-

sions as tinea cruris, neurodermatitis, fungal infection, staph-

ylococcal infection and psoriasis. Results of diagnostic

studies including upper gastrointestinal tract films, gall-

bladder x-ray films, colon x-ray films, sigmoidoscopy, gas-

troduodenoscopy, ultrasound of the abdomen and biopsy of

skin lesions were nondiagnostic. Laboratory determinations,

including complete blood count, fasting blood glucose levels

and 20-chemistry and 8-chemistry panels, remained normal.

In late 1983 at age 64—12 years after the onset of symp-

toms—the patient was seen at the Sansum Medical Clinic in

Santa Barbara where one of us (C.A.D.) recognized the

symptoms of sore tongue, chronic indigestion and erythema-

tous variable rash as being suggestive of a glucagon-secreting

tumor. The semm glucagon level (BioScience Laboratories,

Van Nuys, Calif) was greatly elevated at 2,400 pg per ml.
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Further investigation at the Sansum Clinic and subsequently

at the UCD Sacramento Medical Center elicited the fol-

lowing:

Abdominal computed tomography (CT) with and without

contrast: an enhancing mass in the area of the head of the

pancreas extending into the region of the uncinate process.

Amino acid chromatography: moderate to markedly de-

pressed serum levels of ornithine, lysine, histidine, arginine,

glycine, alanine, a-A-amino-TV-butyric acid, cystine, methio-

nine, isoleucine, leucine, tyrosine, phosphoethanolamine, as-

partic acid, threonine, serine, glutamine and proline

(BioScience Laboratories). Thyroid function tests: thyroxine

10.3 ng per dl. triiodothyronine uptake 24%, T7 (free thy-

roxine index) 2.5. all normal. Cortisol levels: elevated at 48

and 24 /xg per dl. CT of the skull for possible pituitary tumor

was normal, and serum electrolyte values including those for

calcium and phosphorus were normal. A serum gastrin level

was 50 pg per ml, vasoactive intestinal peptide 12.5 pg per ml

and serum insulin 6 /xU per ml, all within normal limits. The

pancreatic polypeptide level was elevated at 1 ,030 pg per ml

(normal 207 ± 28).

Results of a glucose tolerance test (Table 1) were mildly

abnormal and represented borderline glucose intolerance

only.

Surgical exploration was carried out in May of 1984 and

showed that the head of the pancreas contained a lobulated

neoplasm with a firm, rubbery consistency. The greatest di-

ameter measured about 8 cm. The tumor extended along the

common bile duct and ended just distal to the cystic duct

entry. The tumor at the head of the pancreas lay adjacent to

the portal vein, but there was no invasion of this structure.

Despite the proximity to the hepatic artery, there was no gross

invasion of this artery either. The rest of the pancreas had a

normal appearance and consistency. Exploration of the rest of

the abdomen showed no lymph node involvement. The kid-

neys were palpated and no masses were felt, nor were masses

felt in the suprarenal areas. The liver, stomach and spleen

were carefully inspected and found to be normal. The small

bowel and colon were also normal. A pancreatoduodenec-

tomy (Whipple procedure) and cholecystectomy were done.

Surgical Pathology

The specimen consisted of the duodenal loop and the head

and body of the pancreas, which together weighed 200

grams. In the head of the pancreas was a tumor mass about 5

cm in diameter, yellow-gray with a variegated appearance

(Figure 1). The tumor appeared to be confined to the pan-

creas.

On routine microscopic study, the tumor consisted of

fairly small uniform cells arranged in small nests and often in

a ribbonlike pattern. Mitotic figures were not common. Mar-

gins appeared free of tumor, but a few lymph nodes in the

vicinity showed metastatic involvement.

Material was submitted in glutaraldehyde for electron mi-

croscopy and in B5 fixative for histochemistry and immuno-

peroxidase studies* according to the method of Hsu and

co-workers. 1 Both negative and positive controls were used.

A negative control included the substitution of diluted

1:1.000 nonimmune rabbit serum for the primary antibody,

Antibodies against insulin, somatostatin and glucagon were obtained from Dako
Company. Santa Barbara. Calif.

and positive control specimens included human pancreatic

tissue.

The cytoplasm of the tumor cells were glucagon-positive

in most areas—sometimes the entire tumor cell mass reacted,

in other areas only peripherally situated cells were positive

(Figure 2). Some cell nests also stained with neurospecific

enolase. Tumor cell stains for insulin and somatostatin were

negative.

Electron micrographs showed abundant cytoplasm with

numerous large mitochondria and well-formed cristae. Scat-

tered primitive desmosomes were seen. Most characteristic

were scattered electron-dense granules with a thin halo sur-

rounded by a unit membrane. No crystalloid material was

seen.

The patient's postoperative course was marked by re-

peated bleeding episodes, abscess and fistula formation with

increasing jaundice and death five months after his initial

operation.

TABLE 1 .—Glucose Tolerance Test Results and Insulin Levels

Time, hr Glucose, mg % Insulin, fill/ml

Fasting . . . 83 6

1 245 200

2 100 300

3 53 133

4 58

Figure 1.—Gross appearance of the tumor of the pancreas. The
tumor has been bisected and is in the head of the pancreas partially

enclosed by the duodenal curve.
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At autopsy, obstruction to the biliary system was found to

be caused by fibrosis and stricture of the hepatic ducts. There

was no evidence of recurrent or residual tumor, and death was

attributed to biliary obstruction and sepsis.

Discussion

Despite their slow growth record and the presence of

symptoms for many years, few cases of glucagonoma are

diagnosed early in their course. Frequently this delay in diag-

nosis can be ascribed to the absence of “classic” symptoms.

Certainly this case, as well as many other reported cases, fails

to meet the classic criteria for glucagonoma. 2 The classic

description includes the following: weight loss (cachexia),

anemia (normocytic normochromic), angular stomatitis, ery-

thematous glossitis, necrolytic migratory erythema, diabetes

mellitus, venous thrombosis and dyspepsia. This patient’s

12-year clinical course was characterized primarily by one of

these seven criteria, a necrolytic migratory erythematous

rash.

Weight loss. This occurs in classic and far-advanced cases

but. as exemplified by this case, may be absent even after

years of symptoms.

Anemia. After more than a decade of symptoms, this pa-

tient's complete blood count remained normal. Anemia has

been noted in the majority of reported cases; one suspects,

however, that only the most severe and obvious cases have

been diagnosed. As clinical awareness increases and earlier

diagnoses are made, anemia may be detected in a minority

only.

Figure 2.—A photomicrograph shows immunoperoxidase staining

for glucagon. Most of the cells in this field stain heavily for glucagon
(reduced from x 170).

Angular stomatitis and glossitis. Our patient complained

intermittently of tongue and throat “soreness.” Mouth and

tongue examination, however, even in late stages, failed to

impress several clinicians, including the authors of this re-

port.

Necrolytic migratory erythema. It has been suggested that

the skin manifestation of glucagonoma is the most distinctive

and specific marker of the syndrome. The cutaneous lesions in

the classical case present initially as areas of erythema fol-

lowed by bullae, erosions and crusting characteristically in-

volving intertriginous, perineal and lower extremity areas.

On histologic examination there is liquefaction necrosis of the

granular cell layer and subcorneal clefting or blister forma-

tion. Ditty and Lang have reported it to be the only marker, 3

and diagnosis in their case was suggested by the clinical

appearance and typical distribution of the rash. The serum

glucagon level was significantly elevated. Despite this evi-

dence. findings of skin biopsies were reported as atypical for

glucagonoma until a third biopsy was done of an early blis-

tering lesion of the foot. The authors state, “In evaluating our

patient, a number of clinicians discounted the possibility of a

glucagonoma, even in the presence of elevated glucagon

levels, because the other features of the disease were absent."

In our case, the unique localization (groin, perianal,

scrotal) of the dermatitis and its resistance to treatment should

have suggested earlier the possibility of a glucagon-secreting

tumor. The clinical appearance of the rash, however, as well

as biopsy findings may have been modified and masked by

early and repeated use of both local and systemic symptomatic

dermatologic therapies. Nevertheless, it would appear that

the classic appearance is often absent— indeed, it may be

completely absent. Guillausseau and colleagues found it to be

absent in 1 1 of 92 cases (12%). 2

Diabetes mellitus. Our patient's fasting blood glucose

levels were consistently normal over the entire 12-year pe-

riod. A glucose tolerance test, even after 12 years of symp-

toms, showed only borderline impaired glucose tolerance.

Review of the literature up to 1982 shows that 12 of 92

patients with glucagon-secreting tumors (13%) did not have

clinical diabetes mellitus. Since 1982 a number of additional

cases without evidence of diabetes mellitus has been report-

ed.
3 '6

Venous thrombosis. Venous thrombosis did not occur in

our patient.

Dyspepsia. This complaint was intermittently present and

severe enough to warrant endoscopic and radiologic investi-

gation of the gastrointestinal tract in our patient. These symp-

toms are nonspecific, however, and so common as to be of

little help in establishing an early diagnosis.

Summary

A diagnosis in our patient was not established until 12

years had elapsed— unfortunately, this is not unusual for islet

cell tumors. As previously mentioned, the complexity of hor-

monal interaction (cell elaboration of more than one hormone,

stimulation or inhibition of other hormone secretion by hyper-

production of one or multiple endocrine neoplasia) seldom

allows early or even late presentation of classic symptoms in

the presence of an islet cell tumor. An additional factor inhib-

iting early diagnosis, however, is the recent emphasis on cost

effectiveness. This has led medical students, house officers
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and practicing physicians to be reluctant to order “exotic”

tests for rarely seen diseases when classic symptoms are ab-

sent. This patient's medical costs over a 12-year period were

astronomic. Add to this the years of mental and physical

suffering in the presence of a slowly growing benign tumor

culminating in the need for a heroic and. in this case, unsuc-

cessful operation, and the case for earlier suspicion even in

the absence of classic symptoms becomes persuasive. Earlier

biopsy of skin lesions and determination of appropriate serum

hormone levels in the presence of suggestive, albeit non-

classic, symptoms would appear to be cost effective indeed.
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewedby specialists. These opinions

are, however, informational onlyand should notbe interpreted as directives, instructions orpolicy statements.

Sleep Studies for Obstructive Sleep Apnea

QUESTION:

In order to diagnose obstructive sleep apnea and its severity, what is the minimum sleep

evaluation required?

OPINION:

In order to diagnose obstructive sleep apnea and determine its severity, it is the opinion of the

Advisory Panel on Otolaryngology/Head and Neck Surgery that sleep monitoring should

occur during the patient’s normal sleep time. Daytime evaluation (nap studies) is not accept-

able for this purpose. During the patient’s sleep, the following data should be monitored:

oxygen saturation, heart rate and paradoxical respirations.
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The Editorial Board will be pleased to receive and consider for publication correspondence containing information of

interest to physicians or commenting on issues of the day. Letters ordinarily should not exceed 600 words
,
and must be

typewritten, double-spaced and submitted in duplicate (the original typescript and one copy). Authors will be given an

opportunity to review any substantial editing or abridgement before publication.

The 1933 Chicago Outbreak of Amebiasis

To the Editor: In the March 1986 issue. Dr Walter Ward
has misinterpreted the findings in the Chicago outbreak of

amebiasis of 1933. 1 The classic investigation to which he

refers
2 evaluated the epidemic, which from June to November

1933, during the Chicago World’s Fair, affected 1,409 per-

sons and caused 98 deaths. About 1,050 cases occurred in

guests and employees of two adjacent hotels and an additional

137 in persons who had visited one or both of these hotels for

meals or beverages. All possible modes of spread were con-

sidered. The source of infection was found to be cross-con-

necting sewage and water pipes and leakage from an overhead

sewer pipe into a cooled drinking-water tank in water systems

partially shared by the two hotels. The investigative com-

mittee concluded that contaminated fruits and vegetables

brought to the hotel played no part in the epidemic and that

food directly contaminated by carriers among the food han-

dlers “had little if any part in the development of the infec-

tion.”
2 Thus, Dr Dassey’s statement that “there is no report in

the literature known to me of Entamoeba histolytica being

spread by contaminated food” 3
still stands.

EDWARD K. MARKELL, PhD. MD
28 Senior Avenue
Berkeley, CA 94708
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Magnetic Resonance Imaging and
Intravenous Infusion Devices

To the Editor: I read with interest the technical exchange

between Dr Crass and Ms Engler in the February issue
1

2

regarding the Engler and Engler study involving the effects of

magnetic resonance imaging on intravenous infusion de-

vices.
3 Ms Engler states that the intent of her study was to

investigate the possibility that magnetic field interaction with

intravenous (IV) devices might result in inaccurate fluid de-

livery to the patient. Dr Crass, representing IMED Corpora-

tion, responded to the original study by attempting to dispute

the reported findings but perhaps strayed from the issues actu-

ally pertinent to the discussion.

As an observer of this exchange, I have a few pertinent

points that should be considered to establish the clinical rele-

vance ofMs Engler’s findings and Dr Crass’s response.

1 . Ms Engler clearly established a statistically significant

change in volumetric delivery accuracy of the IMED 927

device in the presence of magnetic resonance imaging.

2. The clinical significance of this finding must be reason-

ably questioned in view of the data obtained and the compar-

ison performed.

I suggest that the Engler study perhaps proved what it

intended to prove—that is, that magnetic resonance imaging

can affect the operation of an intravenous device. As a manu-

facturer of such devices. Quest Medical is certainly interested

in these findings and how they may in turn relate to other

medical instrumentation marketed today. On the other hand,

the stated conclusion that a 1 % to 4% range of error “poses

definite clinical implications for a critically ill patient . .

.”

seems to be an exaggerated result, particularly in the context

that a drop counting pump (IVAC 530; ±2% drop rate

accuracy) was directly compared to a volumetric pump
(IMED 927; + 2% volumetric accuracy). Furthermore, the

multitude of variables which constitute the true measure of

accuracy for any intravenous device are apparently ignored

for the purpose of the referenced study.

It is clear to me that Ms Engler’s response implies superior

performance of a drop counting instrument to a volumetric

pump in the presence of a magnetic field. This, in fact, could

not be further from the truth based on the results of the Engler

and Engler study. It is well documented, as stated in Dr

Crass’s rebuttal, that volumetric delivery can vary 20% to

30% with drop counting instrumentation, depending on fluid

viscosity, flow rate, temperature, in-line restrictions and

other variables.

The purpose of my response to this exchange is to assure

that the results of the study performed are confined to the

scope of the results obtained. Only in this way can the true

significance of the findings be applied to the clinical environ-

ment in which these products are used.

WILLIAM A. FRANKLIN
Vice President

R&D Engineering

Quest Medical. Inc

3312 Wiley Post Road
Carrollton, TX 75006
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Medicine as a Mercantile Industry

To the Editor: Your editorial optimism in the March issue

about medicine’s resistance to commercialism is unrealistic.
1

It is not physicians who are in charge of this trend but business

administrators. Therefore, to say “The concept of helping

others runs deep in the medical profession . . . (and) ... all of

medicine and all of the profession come together in addressing

the health care ... of whole patients. . . is laudatory but off

target. The ethics of voluntary humanism are not shared by

the new bosses of medicine. These bosses are not of the

learned profession, and if medicine is turned into a mercantile

industry, such rosy editorials will become archaic curiosi-

ties—like the unicorn.

If medicine is to be ruled by the so-called ethics of the free

market, the consumer will enjoy greater freedom of choice.

Supposedly, this will guarantee the high quality of the

product. But when the transformation of beef is out of the

farmer’s hands, the choice between a Big Mac or a Whopper
doesn’t really matter.

BARRY D. ORVELL, MD
500 Main Si

Rio Vista. CA 94571
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Just Looking for a Chance to Sue
To the Editor: Until recently, legal liability problems were

thought of as the doctors’ dilemma, a burden that was ours to

bear. For too many years the public seemed unconcerned

about the “malpractice crisis.” Now, at long last, there are

signs of a change in that attitude. It is becoming evident that

those litigious agonies are no longer solely ours.

The citizens of Odessa, Washington, are in deep

mourning. They have learned that because they won't be able

to get liability insurance they’ll not be entering their float in

Spokane’s Annual Lilac Festival Parade. For the past seven

years this has been a happy tradition for the community-spir-

ited people of Odessa.

Their insurance agent, when asked why he had to refuse

coverage for this parade event, sadly commented, “There’s

ten or maybe a hundred people out there along that parade

route just looking for a chance to sue.”

Yesterday Janet Johnson, a mother of three, heatedly be-

rated G. D. Searle for discontinuing the sale of their intra-

uterine devices. “Here I am,” she said, “a woman who
cannot take the Pill and who doesn’t want to and can't afford

to have a permanent sterilization, and they are taking away the

IUD that has been the perfect solution for me. It isn’t fair.”

This action by Searle, I tried to tell her, seemed necessary

because of the legal climate in the United States. I also took

the opportunity to remind her that this same, eager-to-sue

tendency was going to increase the cost of her childrens’

immunization program because only one pharmaceutical

company has had the courage, and the liability coverage

needed, to allow them to continue producing the vaccines.

To top it all off, my good friend. Father Timothy, told me
at our service club luncheon that he was amazed and affronted

when he learned that he had better search out an insurance

company that could supply him with some good liability cov-

erage. Father Tim, who is known for his sensitive and capable

counseling of troubled parishioners, wondered out loud how
long he could continue to depend upon the Lord to protect him

from that someone who was “just looking for a chance to

sue.”

Our mayor, Ray Granite, chimed in on that conversation

with the comment that the city has had great difficulty in

obtaining liability insurance but was finally able to get a

policy at about twice the cost of the previous annual premium.

For a dozen years or more we physicians, along with our

professional organizations, have been hammering at the doors

of our legislatures, asking for tort reform. Too often the re-

sponse was, “You fellows have gotta clean up your act—get
rid of all those bad apples. Anyhow, you can afford those

premiums, they are just a part of doing business.” Unfortu-

nately, for physicians in private practice it is no longer “busi-

ness as usual
.”

But now, quite suddenly, after all those years of frus-

trating attempts at persuasion, legislators are making an

about-face. Tort relief is in sight. The California legislature

has voted for tort reforms, and these changes in the legal code

have been upheld by the courts. The Washington legislature

has followed suit. Even the staunchly conservative legislators

here in Idaho are searching for ways to relieve the liability

insurance headache.

How has this come about? We physicians can take some of

the credit because we planted the seed. But let’s give credit

where credit is due. Once the people of Odessa were denied

the right to be in the parade, and once the multiparous Janet

Johnsons let it be known they wanted no more babies, and

once the clergy and the mayors began to feel the pinch of their

liability “crisis,” then we heard a public outcry. Now the

citizens are letting the lawmakers know that the time for tort

reform has not only come but is long overdue.

The public has joined our crusade. Now the townspeople,

the housewives and the mothers, the clergy and the city fa-

thers are carrying the ball. They are telling everyone, espe-

cially the legislators, that it is not only un-American and

immoral, but unfair and unacceptable for anyone to be out

there “just looking for a chance to sue.”

e r w FOX. MD
1401 E Lakeshore Dr
Coeur d'Alene. ID 83814

The Psychological Impact of AIDS on
Primary Care Physicians

To the Editor: We were interested in determining the effect

of working with patients with the acquired immunodeficiency

syndrome (AIDS) on practitioners and what factors may re-

late to this effect. Of 150 San Francisco Bay Area physicians

sampled who engaged in AIDS-related professional activity,

82 (55%) returned our August 1985 survey of attitudes to-

ward HTLV-III testing and psychological reactions to

working with AIDS patients. A total of 40 also consented to

be interviewed. Of the 82 physicians, 1 1 were not currently

working with AIDS patients and were excluded from data

analysis.

The average age of these physicians was 42 years; 77

were male, 5 female. 33% identified themselves as hetero-

sexual, one respondent was bisexual and 63% indicated that

they were gay or homosexual . Two physicians refrained from

identifying their sexual orientation. 29% were internists.
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TABLE 1 .—Psychological Reactions of Physicians Working

With Patients With AIDS

Since beginning to work with patients with AIDS, the physician:

Experiences this Experiences this Doesn 7 experience

more or much more about the same amount this or feels it

than before (Percent) as before (Percent) less often (Percent)

Depression . . . 36 43 21

Anxiety . 44 42 14

Overwork . . . . 39 42 19

Stress . 56 34 11

Fear of

death . 46 34 20

Intellectual

stimulation . . 46 49 5

Career

satisfaction . . 45 40 15

26% psychiatrists, 12% engaged in family or general prac-

tice, 6% oncologists and 5% dermatologists. The remaining

22% were equally divided among the specialties of gastroen-

terology, infectious disease, neurology, pathology, clinical

microbiology, immunology, public health, anesthesiology

and ophthalmology. The average length of time working with

AIDS was 3.2 years. Mean percent of professional patient

contact time with AIDS or AIDS-related complex (ARC) was

44%.
When asked about their attitudes toward HTLV-III

testing, 29% of the physicians reported that they actively

discourage their risk group patients from taking the HTLV-III

antibody test, 47% consider it only if the patient requests it

and 24% recommend the test based on specific medical cri-

teria, such as blood product screening, epidemiological

study, confirming clinical impressions suggestive ofAIDS or

ARC diagnosis, to distinguish AIDS-related lymphomas
from other lymphomas, to determine whether or not to pre-

scribe immunosuppressive drugs, for precautionary reasons

before surgical procedures and for counseling regarding sex

practices and family planning. Only 6% recommend the test

to all risk group patients.

We also assessed the degree of depression, anxiety, over-

work, stress, fear of death, intellectual stimulation and career

satisfaction experienced by these physicians since they began

working with patients with AIDS (Table 1). A majority re-

ported more stress, and a significant minority reported more

fear of death and anxiety since first working with patients

with AIDS. Nearly half also reported increased career satis-

faction and intellectual stimulation. When asked by pretested

checklist how they cope with the emotional aspects of

working with patients with AIDS, 66% indicated that they

talk to a friend, lover, spouse or family member, 65% teach

others about AIDS, 54% remain objective and 48% get sup-

port from other physicians.

We found that gay-identified physicians are more likely

than their heterosexual counterparts to have experienced in-

creased anxiety (x
2 = 7.4, degrees of freedom [df] = 1,

P< .01), overwork (x
2 = 3.6, df= 1 , P< .05), stress (x

2 =
6. 1, df= 1, P< .01), and fear of death (x

2 = 4.3, df= 1,

P<.05) since first working with patients with AIDS.
Through interviews, we determined that this differing psy-

chological response is due to the gay physicians' self-percep-

tion as being at risk for AIDS, accompanied by identification

with an ever-increasing number of gay patients whose health

statuses are deteriorating, without having adequate recom-

mendations for treatment. Similarly, the higher percentage of

time a physician spends in contact with AIDS patients, the

more likely he or she is to experience psychological distress,

as defined by our measures. Paradoxically, intellectual and

career satisfaction also increase with increased contact with

patients with AIDS.

The number of years working with patients with AIDS
does not correlate with psychological distress, although the

amount of time spent seeing patients with AIDS in hospital is

related to depression (x
2 = 4.3, df= 1, P<.05), overwork

(X
2 = 6.6, df— 1 , P< .01 ), as well as intellectual stimulation

(x
2 = 5.5, df= 1, Pc. 05). AIDS practitioner burnout ap-

pears to be less a function of longitudinal contact with the

disease and more related to amount of concentrated exposure.

This was exemplified by one of our gay respondents who
stated, “As a doctor, I have an inner conviction that excites

me and drives me at times at my own expense.” A simple

remedy is employed by several of the physicians surveyed, as

reflected by this report: “I get away on vacation more often,

far enough away to realize how depressed everyone is in San

Francisco and how the rest of the world is still going along as

usual.” Periodic getaways break the insulative effect of

working in an epidemic, divert the physician to other mental

stimulation and freshen emotional resources.

LEON McKUSICK, PhD

Project Director, AIDS Behavioral Research Project

Assistant Research Psychologist

Department of Medicine

University of California, San Francisco

WILLIAM HORSTMAN, PhD

San Francisco

DONALD ABRAMS. MD
Assistant Director, AIDS Activity

San Francisco General Hospital

Assistant Clinical Professor

Department of Medicine
University of California, San Francisco

THOMAS J. COATES, PhD

Principal Investigator, AIDS Behavioral Research Project

Associate Professor of Medicine

Division of General Internal Medicine

University of California, San Francisco

Division of Genera! Internal Medicine

A405, University> of California

San Francisco, CA 94143

Correction: Fever and Pancytopenia in an
Alcoholic Patient

To the Editor: Thank you for publishing our article “Fever

and Pancytopenia in an Alcoholic Patient” 1

in the January

issue. There were two errors that escaped our attention before

publication. The first is that Dr Donald Feinstein is the Chief

of the Division of Hematology, not Hepatology (page 59).

The second is in Figure 1 . Plasma volume should be high, not

low—that is, the arrow should point upward (t). We would

appreciate publication of an erratum indicating these errors.

PETER BARNES, MD
Assistant Professor of Clinical Medicine

Los Angeles County-University of Southern California

Medical Center

1200 North State St

Los Angeles, CA 90033
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Untoward drug reactions occur in about 15% of hospital

inpatients and 5% of medical hospital admissions result

from drug reactions. Fever may accompany the systemic and

cutaneous manifestations of a drug reaction, but it rarely oc-

curs as the sole feature, accounting for only 3% to 4% of all

drug reactions. It is important to differentiate drug fever from

fever of other causes to avoid costly and potentially harmful

investigation and administration of inappropriate therapy.

Thermoregulation

Body temperature is maintained at 37°C (98.6°F) by the

thermoregulatory center, located in the anterior hypothal-

amus, which controls the balance of heat production and pe-

ripheral heat loss. During fever, the thermostat setting in the

hypothalamic center shifts upward, signaling for increased

heat production and decreased peripheral heat loss. Several

substances in addition to infectious agents have been recog-

nized to cause fever. These are called exogenous pyrogens

and are derived from various microbial and nonmicrobial

sources. Exogenous pyrogens have no direct effect on the

hypothalamus but rather produce fever through the mediation

of a molecule previously described as endogenous pyrogen

but now included in the term interleukin 1 . The term inter-

leukin 1 includes endogenous pyrogen, lymphocyte-acti-

vating factor. B-cell-activating factor and helper peak 1. At

present, interleukin 1 is thought to be either a polypeptide

derived from a single gene or a group of related peptides

produced by a family of closely related genes.

Interleukin 1 is produced primarily from phagocytic cells.

The primary sources are blood monocytes, phagocytic lining

cells of the liver and spleen and other tissue macrophages;

specialized cells such as keratinocytes, gingival and corneal

epithelial cells, renal mesangial cells and brain astrocytes also

produce interleukin 1-like molecules. Interleukin 1 enters the

circulation and affects distant organ systems, acting as a hor-

mone mediating a host’s responses to infection and inflamma-

tion.

Fever is a prominent sign of the acute-phase response and

is the result of the action of interleukin 1 on the thermoregula-

tory center in the brain. Interleukin 1 initiates fever by in-

ducing an abrupt increase in the synthesis of prostaglandins,

most notably prostaglandin E : , in the anterior hypothalamus.

The elevated prostaglandin levels in the hypothalamus raise

the thermostatic set point and drive the mechanisms of heat

conservation (vasoconstriction) and heat production (muscle

shivering) until the blood and core temperature are elevated to

match the hypothalamic set point. Inhibition of brain prosta-

glandin synthesis by antipyretics results in a lowering of body

temperature.

Pathophysiologic Classification

As shown in Table 1 , the causes of drug fever can be

divided into five groups.

1. Hypersensitivity Reaction

Hypersensitivity reaction is the most common cause of

drug fever. Rash, urticaria, eosinophilia, serum sickness or

drug-induced systemic lupus erythematosus may accompany

the fever. Fever unassociated with other symptoms occurs in

3% to 4% of patients with drug hypersensitivity reactions.

Drugs such as sulfonamides, penicillin, phenytoin, barbitu-

rates and methyldopa may cause serum sickness. Fever in

these patients is associated with rash, lymphadenopathy, ar-

thritis, nephritis and edema and can be easily recognized as an

allergic reaction to a drug. After the initial hypersensitivity

reaction, readministration of the drug, even after years,

(Kumar KL. Reuler JB: Drug fever. West J Med 1986 Jun; 144:753-755)
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causes an accelerated reaction. Fever from drug hypersensi-

tivity occurs more often in patients with atopy, severe infec-

tions and systemic lupus erythematosus.

The following are some of the frequently administered

drugs that cause fever due to hypersensitivity (Table 2).

Antibiotics. Penicillin and sulfas are the most common
antibiotics reported to cause fever. Other antibiotics, in-

cluding streptomycin, vancomycin, tetracycline, sulfon-

amides, nitrofurantoin, demeclocycline hydrochloride and

methicillin sodium, have also been implicated. The fever usu-

ally appears within the first week of administration, often

resulting in the addition of another antibiotic.

Phenytoin. The clinical manifestations of phenytoin (di-

phenylhydantoin) hypersensitivity reaction vary from fever

only to a fulminant illness consisting of vasculitis and dissemi-

nated intravascular coagulation. High fever may be accompa-

nied by generalized lymphadenopathy and hepatospleno-

megaly, a syndrome called pseudolymphoma. Symptoms
occur anywhere from two to six weeks after the drug is ad-

ministered and disappear after the drug is withdrawn. Recur-

rence has been elicited by readministration of the drug.

Circulating antibodies against phenytoin have been shown in

some cases. The presence of leukocytoclastic vasculitis in one

reported case strongly suggests an immunologic basis for the

reaction.

Methyldopa. Fever has been reported in 1% to 6% of

patients taking methyldopa, occurring one to three weeks

after starting the initial therapy. Temperature ranges from

37.7°C to 41.5°C (100°F to 106. 7°F). Most patients have

associated symptoms of malaise, chills and diarrhea and a

third have abnormal results on liver function tests. A syn-

drome resembling septic shock has been reported as a mani-

festation of this reaction. Readministration of the drug causes

recurrence of fever within 6 to 12 hours. The fever is thought

to be related to hypersensitivity to the drug, although no

antibodies have been shown.

TABLE 1 —Types of Drug Fever

Hypersensitivity

Altered thermoregulation

Pharmacologic action of a drug

Idiosyncratic susceptibility from a

heritable biochemical defect

Administration related

TABLE 2 —Drugs Causing Fever Due to Hypersensitivity

Reaction

Antibiotics

Penicillin, methicillin, sulfonamides

Streptomycin

Vancomycin

Tetracyclines

Nitrofurantoin

Demeclocycline hydrochloride

Phenytoin

Methyldopa

Antiarrhythmics, such as procainamide, quinidine

Isoniazid

Miscellaneous, such as clofibrate, allopurinol,

nifedipine, ibuprofen, sulindac

Procainamide. Fever from procainamide develops after
(

about two weeks and may be associated with a maculopapular

rash, splenomegaly, arthralgias, malaise and eosinophilia,

termed drug-induced lupus. A remittent fever of 39 °C to

40°C (102°F to 104°F) may be seen. The fever subsides

within 48 hours after the drug is withdrawn.

Quinidine. Fever from quinidine may appear as early as

three days or as late as one year after the drug regimen is

begun, but most reactions occur within 3 to 19 days. Fever is

not dose-related and disappears within 14 to 48 hours after the

drug is withdrawn. Leukocytosis or a pronounced left shift in

leukocytes (or both), mimicking sepsis, has been reported

with quinidine fever. The leukocyte count promptly returns to

normal with discontinuation of the drug therapy.

Isoniazid. The incidence of drug fever with the use of

isoniazid is low, reported in only 22 of 1,724 patients ad-

mitted to hospital. The incidence of fever increases with the

use of several drugs. Fever occurs one to seven weeks after

initiating the therapy. High fever associated with myalgias

and repeated chills may simulate a septic process. Fever may
appear after the first dose and may or may not be associated

with hepatitis. Readministering the drug produces fever in

two to three hours. Hypersensitivity to isoniazid may result in

fever, rash, eosinophilia, Coombs-positive hemolytic

anemia, vasculitis and meningoencephalitis.

Allopurinol. In about 10% of patients, untoward reactions

develop with the use of allopurinol, mostly in the form of

diarrhea, abdominal pain or skin rash. A few patients have

severe reactions consisting of fever, eosinophilia, hepatic and

renal dysfunction and severe dermatitis. Renal insufficiency

and concomitant administration of thiazide diuretics predis-

pose to hypersensitivity. There is evidence of diffuse im-

mune-complex vasculitis in the form of immunoglobulin

deposits in glomerular basement membranes and at the der-

mal-epidermal junctions of the skin.

2. Altered Thermoregulation

Fever from altered thermoregulation may be due to a di-

rect effect on the central nervous system, as is seen with the

use of amphetamines, cocaine and phenothiazines, or de-

creased heat loss due to vasoconstriction or decreased

sweating, as is seen with atropine use. Monoamine oxidase

inhibitors increase the catecholamine concentrations of tis-

sues, resulting in a state of hypermetabolism and increased

heat production. Excessive exogenous thyroid hormone can

also cause fever by this mechanism. Another drug that can

cause fever by this mechanism is cimetidine. In rare cases,

fever has been reported to occur one to two weeks after the

initiation of cimetidine therapy. The temperature can rise to

39.5°C (103°F) and readministering the drug causes fever

within 1 2 hours. Cimetidine has been shown to cause fever by

blocking histamine H : receptors in the thermoregulatory areas

of the hypothalamus.

3. Pharmacologic Action

Fever due to the pharmacologic action of a drug is rare.

The Herxheimer reaction follows by several hours the peni-

cillin (or other) therapy given for spirochetal diseases. Pa-

tients present with high fever, chills, hypotension and

leukocytosis, reaching maximum intensity in about eight

hours. Recognizing this reaction in a patient with undi-

agnosed syphilis who is given an antibiotic for some unrelated
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infection may be difficult. Fever associated with chemo-
therapy is due to the liberation of endogenous pyrogen re-

sulting from rapid destruction of neoplastic cells.

4. Idiosyncratic Susceptibility

Idiosyncratic susceptibility from a heritable biochemical

defect is shown by the syndrome of malignant hyperthermia

of anesthesia, which is characterized by fever, tachycardia,

arrhythmia, rhabdomyolysis, lactic acidosis and dissemi-

nated intravascular coagulation. Malignant hyperthermia has

been linked to exposure to a variety of inhaled gases and has a

high mortality. Of the patients in whom the syndrome de-

velops, 50% have had prior anesthesia without recognized

malignant hyperthermia. Patients at risk for this reaction may

be identified by a history of previous anesthetic reactions or

by a family history of adverse events during surgical proce-

dures. Laboratory studies eliciting raised creatine kinase

levels and abnormal contracture of skeletal muscle in re-

sponse to caffeine and halothane are diagnostic of this dis-

order. Recommendations for prevention and treatment have

been reviewed recently.

Idiosyncratic susceptibility from a heritable defect

causing fever may be seen in patients with glucose-6-phos-

phate dehydrogenase (G6PD) deficiency in whom hemolysis

develops due to a drug exposure. Fever in these patients is

caused by release of endogenous pyrogens from erythrocytes.

Drugs that cause hemolysis include primaquine phosphate,

quinine, sulfonamides, quinidine and moth balls. Massive

hemolysis may occur two to three days after these drugs are

ingested. Heinz bodies may be seen in a peripheral smear.

G6PD deficiency is most prevalent in black, Mediterranean

and Southeast Asian populations.

5. Administration-Related Fever

Administration-related fever is caused by microorgan-

ism-produced exogenous pyrogens and injection-induced in-

flammation. The fever occurs during or shortly after the

patient receives the medication and is usually related to septi-

cemia from contaminated materials or thrombophlebitis

caused by intravenous catheters and caustic drug solutions,

including cephalothin, vancomycin hydrochloride and diaz-

epam. Multiple intramuscular injections at the same site can

cause the formation of a sterile abscess, resulting in release of

endogenous pyrogens and the development of fever. Paralde-

hyde and pentazocine are agents that cause this latter phenom-

enon. Bleomycin and amphotericin B cause fever in a large

percentage of patients by causing release of endogenous pyro-

gens from granulocytes. Fever with bleomycin ranges from

40°C to 42°C (104°F to 107. 6°F) and is accompanied by

rigors, hypotension and disseminated intravascular coagula-

tion. Fever usually occurs after the first dose of bleomycin and

is uncommon after subsequent injections.

Amphotericin B causes fever with chills in about 50% of

patients who receive the drug intravenously for the first time.

Fever appears one to two hours after the start of an intrave-

nous inffision and subsides within four hours after its discon-

tinuance. Fever may rise to as high as 40°C. The incidence of

fever may decrease with continued therapy.

Diagnosis and Treatment

Drug fever should be suspected in any febrile patient re-

ceiving any medication, especially one of the commonly in-

criminated drugs. Drugs given on an as-needed basis or for

diagnostic procedures should not be excluded. Drug fever

related to the mode of administration is evident by the pres-

ence of local inflammation at the site of injection. Signs of

superficial thrombophlebitis may be obvious when drugs are

used intravenously. A hypersensitivity type of fever should be

suspected when a patient appears well or when a fever, origi-

nally attributed to an underlying disease, persists or recurs

despite apparent clinical improvement. Except the patient

with methyldopa-related fever, who may appear quite ill,

patients with drug fever generally appear well, without other

symptoms or tachycardia, despite fevers as high as 40°C.

This finding, in fact, is a major clue to the diagnosis of drug-

related fever. Urticaria, skin rashes or eosinophilia, when

present, are suggestive of a drug fever. Resolution of fever

after withdrawal of a drug is strongly suggestive, but the

recurrence of fever on reexposure is definitive evidence of a

drug fever. A single therapeutic dose on rechallenge produces

fever within a few hours, often to levels higher than previ-

ously observed. Readministering the offending drug may be

dangerous, especially with methyldopa, because as many as

30% of severe drug reactions have been preceded by drug

fever. Therefore, readministration is not recommended as a

routine procedure, although it may be necessary in certain

clinical situations.

Patients who are already febrile should not receive bleo-

mycin until the fever is suppressed with antipyretic agents.

The therapy for bleomycin-induced febrile reaction is sup-

portive, directed toward lowering the body temperature and

maintaining the blood pressure. Diphenhydramine and chlor-

promazine have been given parenterally with success. This

reaction may be prevented by giving a test dose and avoiding

the drug in febrile patients. Adding 0.7 mg per kg of body

weight of hydrocortisone may abolish or reduce chills in some

but not all patients. A small test dose of amphotericin B ( 1 mg
in 20 ml of 5% dextrose solution) should first be given intra-

venously over 10 to 30 minutes. If the patient manifests a

severe reaction, such as fever, chills and hypotension, from

the test dose, the second dose of amphotericin B should not

exceed 5 to 10 mg and subsequent doses may be gradually

increased to full dose. If after 5 to 15 minutes of discontinu-

ation of amphotericin B infusion the patient continues to have

severe chills and fever, an intravenous injection of 50 mg of

meperidine hydrochloride will eliminate the symptoms.

When patients are receiving several drugs and hypersensi-

tivity fever is suspected, all nonessential drug therapy should

first be discontinued. Other essential drugs can be withdrawn,

one at a time, every two to three days, if fever persists. The

most likely drug thought to be causing the fever should be

withdrawn first and, if possible, replaced with a chemically

unrelated substitute. If a particular drug causing fever must be

used, corticosteroids, but not antihistamines, suppress the

fever and any other accompanying manifestations.
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Screening Flexible Sigmoidoscopy by

Primary Care Physicians
Effectiveness and Costs in Patients Negative for

Fecal Occult Blood

MARK C. RUMANS, MD; KENT G. BENNER, MD, and EMMET B. KEEFFE, MD, Portland;

JOHN M. CUSTIS, MD; DARRELL R. LOCKWOOD, MD, and

GREGORY E. CRANER, MD, Gresham, Oregon

A total of 252 consecutive screening flexible sigmoidoscopies were done by two community-based

general internists on asymptomatic patients with stool negative for occult blood. Neoplastic lesions

were found in 26 patients (10. 3%), including 27 adenomatous polyps, 2 with carcinoma-in-situ and
1 carcinoid tumor. No complications resulted from flexible sigmoidoscopy. Nineteen patients with

positive screening sigmoidoscopy underwent colonoscopy, and additional adenomatous polyps

were found in six patients (31.6%), but no additional malignancy. Total cost for screening flexible

sigmoidoscopy and additional studies was $30, 359 ($1,168 per patient with a polyp or malignancy

and $10,1 19 per patient with a malignant lesion). Screening flexible sigmoidoscopy can be safely

done by community-based general internists in asymptomatic patients with a diagnostic yield

comparable with that reported by subspecialists; total costs are acceptable.

(Rumans MC, Benner KG, Keeffe EB, et al: Screening flexible sigmoidoscopy by primary care

physicians—Effectiveness and costs in patients negative for fecal occult blood. West J Med 1 986

Jun; 144:756-758)

C olorectal cancer is the most common malignant gastroin-

testinal lesion, with approximately 150,000 new cases

estimated to occur in 1 986

.

1 Several lines of evidence indicate

that most colorectal cancers originate in previously benign

adenomas. 2 Therefore, screening, detection and removal of

polyps should be an effective approach to the prevention of

colorectal malignancy. In a study by Gilbertson, 3
the applica-

tion of screening rigid proctosigmoidoscopy with polypec-

tomy in an asymptomatic population decreased the expected

number of subsequent cancers. The results of this study may
have been influenced by the proximal colonic migration of

cancers that was observed at about the same time 4 5 and that

also provides further impetus for screening with flexible

rather than rigid sigmoidoscopy.

The American Cancer Society currently recommends pe-

riodic sigmoidoscopy beginning at age 50 as a complement to

fecal occult blood testing begun at age 40 to screen for colo-

rectal cancer.
6
Flexible sigmoidoscopy is superior to rigid

sigmoidoscopy for detecting neoplastic lesions, '- 7
' 8 but its

effectiveness, safety and cost when done by community-based

primary care physicians is not well established. We reviewed

252 consecutive screening flexible sigmoidoscopies carried

out by two community-based general internists to determine,

one, the diagnostic effectiveness and safety of 60-cm flexible

sigmoidoscopy done by primary care physicians screening

patients with negative fecal occult blood tests and, two, the

approximate cost of such a screening program.

Patients and Methods

We reviewed the records of all 460 patients who under-

went flexible sigmoidoscopy between May 1983 and Feb-

ruary 1985 for inclusion in this study. All patients were seen

by one of two internists in private practice, and flexible sig-

moidoscopy was most often done as part of an annual history

and physical examination. Procedures on 252 of 460 patients

were considered screening examinations when the following

criteria were met: age 50 years, no lower gastrointestinal

tract symptoms, no prior personal or family history of colo-

rectal neoplasia, no history of inflammatory bowel disease

and a record of three stool tests negative for occult blood

From the Division of Gastroenterology, Department of Medicine, The Oregon Health Sciences University. Portland, and Gresham Internal Medicine Clinic, Gresham, Oregon.
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(Hemoccult; SmithKline Diagnostics, Inc, Sunnyvale,

Calif).

Both internists (J.M.C. and D.R.L.) completed at least

ten training examinations under the supervision of an experi-

enced practicing gastroenterologist (G.E.C.). Patients were

examined in the physicians' office with a 60-cm flexible sig-

moidoscope (Olympus OSF), after preparation with one Fleet

enema (C.B. Fleet Company, Lynchburg, Va).* Occasion-

ally a second enema was required. No premedication was

used. The procedures were not routinely timed but were esti-

mated to take ten minutes or less in adequately prepared pa-

tients. All polyps or mucosal abnormalities were biopsied

except in the two patients noted below. Patients with adeno-

matous or malignant lesions were referred for colonoscopy.

Four patients were referred for colonoscopy without initial

sigmoidoscopic biopsies—two patients with identified

polyps, one patient on an anticoagulation regimen and one

patient with a poor bowel preparation at sigmoidoscopy.

Costs were calculated based on the following charges: sig-

moidoscopy (including preparation), $50, and sigmoidos-

copy with biopsy, $70; colonoscopy, $280, colonoscopy with

biopsy, $345, and colonoscopy with polypectomy, $635,

plus hospital fees of $ 1 90 for colonoscopy and $35 for electro-

cautery; air-contrast barium enema, $89, and pathology fees

ranging from $29 to $135 per patient.

Results

A screening 60-cm flexible sigmoidoscopy was done on

252 patients (108 men, 144 women) with an average age of 64

years (range, 50 to 85 years). The extent of sigmoidoscopic

examination and location of polyps are shown in Table 1

.

More than 80% of patients had examinations completed to at

least 50 cm, and 61 % of neoplastic lesions were located be-

yond the average 21 -cm distance examined during rigid sig-

moidoscopy. 7 No complications resulted from flexible

sigmoidoscopy.

Table 2 summarizes the significant lesions found at

screening flexible sigmoidoscopy and subsequent colonos-

copy. $ignificant lesions, defined as adenomatous polyps or

malignancy, were found in 26 of 252 patients (10.3%). Two
of the patients with adenomatous polyps were not initially

biopsied at sigmoidoscopy and had polyps removed at colon-

oscopy. Colonoscopy was recommended in 25 of 26 patients

with significant lesions. The single patient with a carcinoid

tumor underwent an air-contrast barium enema rather than

colonoscopy before surgical resection of a localized carcinoid

tumor.

Nineteen patients with significant lesions ultimately un-

derwent colonoscopy (Table 2); two patients moved from the

area and four patients declined the procedure. The index ade-

nomatous polyp only was identified in nine patients, which

included the two patients with carcinoma-in-situ. One patient

had sigmoidoscopic biopsy of a small polyp that contained

carcinoma-in-situ, and follow-up colonoscopy showed only a

small scar in the location of the previous polyp. The second

patient had carcinoma-in-situ identified in the head of a 1-cm

pedunculated polyp removed at colonoscopy. Follow-up co-

lonoscopy in six patients identified the index adenomatous

polyp plus additional polyps (eight polyps total). Three pa-

*Each dose equals 120 ml of a solution containing 19 grams sodium biphosphate and

7 grams sodium phosphate.

tients had only hyperplastic polyps on repeat biopsy at fol-

low-up colonoscopy. Retrospective review by an independent

pathologist of the original histology from these three patients

confirmed the initial impression of adenomatous polyps. Fi-

nally, a normal colonoscopic examination with no polypoid

lesions was found in one patient. No additional malignant

lesions were detected at colonoscopy.

Four other patients did not have documentation of a signif-

icant lesion by biopsy during flexible sigmoidoscopy but un-

derwent colonoscopy. $uspicious lesions at flexible

sigmoidoscopy were noted by inspection in two patients: one,

who was receiving anticoagulant therapy, had a hyperplastic

polyp removed by later colonoscopy and a second patient,

with a poorly prepared colon, had a normal follow-up colon-

oscopy. Two other patients had sigmoidoscopic biopsies of

lesions initially interpreted as showing adenomatous polyps

but on pathologic review were found to be a hyperplastic

polyp and normal colonic mucosa. Both of these patients had

normal colonoscopies.

Costs of sigmoidoscopy, biopsy, pathology, colonos-

copy, polypectomy and air-contrast barium enema totaled

$30,359 for 252 patients. This includes $14,285 for

screening sigmoidoscopy in 252 patients, $15,985 for colon-

oscopy in 23 patients and $89 for an air-contrast barium

enema. This represents approximately $1,168 per patient

with polyps or malignancy and $10,119 per patient with ma-

lignancy.

Discussion

The purpose of this study was to determine the findings,

safety and cost of screening flexible sigmoidoscopy done by

TABLE 1 —Maximum Extent of Sigmoidoscopic Examination

and Location of Neoplastic Lesions

Maximum
Distance, Extent of Examination, Polyp Location,

cm Patients (%) Polyps (%)

0-20 0 11 (39)

21-30 4(2) 5 (18)

31-40 15(6) 6(21)

41-50 29(11) 3(11)

51-60 204 (81) _3 (11)

Total 252 28

TABLE 2.—Neoplastic Lesions Detected by Flexible

Sigmoidoscopy and Colonoscopy

Neoplastic Lesions Detected by Screening Flexible Sigmoidoscopy

Lesion Patients

Adenomatous polyps 23 (25 polyps)

Adenomatous polyps with carcinoma-in-situ 2

Carcinoid _1

Total 26

Neoplastic Lesions Detected by Follow-up Colonoscopy

Lesion Patients

Index adenomatous polyps 7

Index adenomatous polyps with carcinoma-in-situ ... 2

Index adenomatous polyp plus

additional adenomatous polyps 6 (8 polyps)

Hyperplastic polyp only 3

No polypoid lesion 1

Additional malignancy _0

Total 19
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community-based, primary care physicians in patients older

than 50 years with negative tests for fecal occult blood. In

several recent studies, the diagnostic yield of flexible sig-

moidoscopy during the training period of nonendoscopist pri-

mary care physicians has been reviewed. In a flexible sig-

moidoscopy training program for family medicine residents

at the University of California, Los Angeles, four patients

were found to have adenomatous polyps during 140 screening

examinations to an average insertion distance of 50 cm car-

ried out in adults with negative fecal occult blood tests.
9 This

low detection rate of neoplastic lesions may be attributable to

polyps missed in the training setting. Hocutt and co-workers

reported a detection of 9% for polyps and 2% for cancers in

100 examinations done in a family practice residency.
10

In all,

90 of the examinations were done by previously trained pre-

ceptors, but patients were not controlled for age and occult

blood or symptom status. In a study by Stella and associates,

intemists-in-training did 913 screening sigmoidoscopies on

occult blood-negative corporate employees older than 40

years." The mean insertion distance was 51 cm. Among
patients older than 50 years, 4.3% had adenomatous polyps

and in one malignancy was discovered. The employment

status of the patients, however, likely selected a population

with a lower mean age and a lower neoplasia incidence than

an unselected general medical population older than 50 years.

While these studies show that primary care physicians in

training can effectively do flexible sigmoidoscopy, there is

little published data on the yield of screening flexible sig-

moidoscopy carried out by trained, practicing primary care

physicians in unselected patients older than 50 years with

negative tests for occult blood.

In this study, neoplastic lesions were detected by flexible

sigmoidoscopy in approximately 10% of 252 patients

screened by two practicing internists. This figure is compa-

rable to reports by academic gastroenterologists of 1 1 .9% of

asymptomatic men older than 50 years 12 and 7.4% of asymp-

tomatic occult blood-negative patients older than 40 years 13

found to have neoplastic lesions. Yarborough and Waisbren

reported on 435 patients older than 50 years who were exam-

ined in a primary care office setting.
14 Adenomatous polyps

were found in 86 patients, malignant polyps in 1 8 patients and

a constricting adenocarcinoma in one patient for a total neo-

plasia detection rate of 24% . Failure to screen all patients for

fecal occult blood status may have contributed to their higher

diagnostic yield.

In our study, 80% of patients were examined to 50 cm or

farther, which compares favorably with the average insertion

distance of 50 to 55 cm reported by gastroenterologists and

colorectal surgeons. 71315 Moreover, as in previous reports,

more than half of lesions detected (61 % in this study) were

located above the average 21 cm extent of rigid sigmoido-

scopic examination. 7 - 8
It has been estimated that 25% to 40%

of patients with an index adenoma detected at sigmoidoscopy

will have synchronous colonic polyps. 1 Of our patients who
underwent colonoscopy, 32% had additional polyps detected.

No further malignant lesions were found, and the two patients

with carcinoma-in-situ required no further therapy after co-

lonoscopic polypectomy. On retrospective review, four pa-

tients underwent colonoscopy that might not have been

indicated if initial sigmoidoscopic biopsies had been done

(two patients) or if histopathology had been properly inter-

preted (2 patients). Accurate histologic classification of

polyps as adenomatous or hyperplastic and communication

concerning their neoplastic potential between a pathologist

and an attending physician are crucial to proper patient man-

agement.

Cost is an essential consideration in implementing pro-

posed screening techniques. In 1971 Bolt estimated that the

initial cost for discovering one curable carcinoma with

screening rigid sigmoidoscopy would exceed $70,000. 16 Our
two patients with carcinoma-in-situ would be considered

cured at a cost of approximately $15,000 each. By compar-

ison, it would cost an estimated $9,400 to detect one breast

cancer by screening mammography in a similar age popula-

tion based on breast cancer screening data.
6 Procedure and

professional fees vary throughout the country and may be

higher than our costs in many urban areas. Our estimate of the

cost of detecting colonic neoplasia by screening, however,

which is considerably lower than previously published esti-

mates, is based on neoplasia detection rates comparable to

those cited in recent literature. Moreover, based on these

data, we believe that flexible sigmoidoscopy screening for

colorectal neoplasia by primary care physicians is effective in

neoplasia detection and can be accomplished at an acceptable

cost. Further studies will be required to show the antici-

pated decrease in mortality from colorectal cancer with wide-

spread implementation of flexible sigmoidoscopy screening

programs.

We conclude that, one. flexible sigmoidoscopy with the

60-cm sigmoidoscope can be safely done by primary care

physicians trained in the community, and diagnostic yields

are comparable to examinations carried out by subspecialists;

two, the cost of detecting colorectal neoplasia by screening

flexible sigmoidoscopy appears to be less than previously

predicted for rigid sigmoidoscopy and is comparable to the

cost of screening strategies for other common cancers.
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The Watery Eye

WARREN H. VICTOR, MD
Sun City, Arizona

Tearing can be a source of nuisance to a patient because of

the inconvenience of having to wipe the eye frequently and the

blurred vision caused by the tears. Excess tearing can also

lead to irritation of the surrounding eyelid skin.

Tearing may be due to an overproduction of tears or of

insufficient drainage. In many cases of excess tearing, the

underlying cause may be elucidated and effective treatment

undertaken.

Anatomy and Physiology

Secretion

There are two main types of tears—basic and reflex. The

basic-secretion tears are composed of an outer oily layer from

the meibomian glands in the tarsal plate, an inner layer of

mucus from the conjunctival goblet cells and a middle watery

layer from the accessory lacrimal glands of Krause and

Wolfring in the eyelids. Under normal conditions, the basic

secretion is small (about 1 nl per minute) and is probably

completely lost through evaporation. Reflex-secretion tears

come from the lacrimal gland, and it is this portion of the tear

film that accounts for most of the drainage through the naso-

lacrimal apparatus. Nervous mediation is largely via the tri-

geminal nerve, and thus any stimulation of the cornea,

conjunctiva or nasal mucosa can cause reflex tearing. For

example, when deficiencies are present in the normal tear

film, the cornea may be irritated and the reflex from the cor-

neal nerves to the lacrimal gland may cause a paradoxic over-

production of reflex tears.

Excretion

The tears secreted into the palpebral aperture pass from

the lateral to the medial canthal angle with the pumping action

of the eyelids. With any weakness of the orbicularis oculi

muscles (as in facial palsy), ectropion or eyelid laxity, poor

lid globe apposition results and interferes with this pumping

action. The result is that tears may flow onto the cheek.

Tears are normally pumped to the inner canthal area,

where they collect and are removed through the drainage

pathways (Figure 1). Tears first pass by capillary action into

the lacrimal puncta located medially in the upper and lower

lids. Flow then occurs along the canalicular passage, again by

pumping action of the orbicularis muscle, to the tear sac.

The lower canaliculus is usually of more significance than

the upper in the flow of tears. The tear sac, situated on the

lateral wall of the nose, is easily distensible, and an obstruc-

tion at its inferior end may cause a large dilation of the sac.

(VictorWH: The watery eye. WestJMed 1986 Jun; 144:759-762)

From Dulaney Eye Clinic and Cataract Institute. Sun City, Arizona.
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From the sac, tears then drain through the long nasolacrimal

duct situated next to the maxillary antrum and the nose. The

duct may therefore be susceptible to damage resulting from

trauma or an operation in this area. Tears flow into the inferior

meatus of the nose, below the inferior turbinate, with the

exact level of duct penetration into the nose varying tremen-

dously from patient to patient. Thus, nasal disease may pro-

foundly affect the flow of tears.

Assessment of Tearing

Increased secretion of tears is referred to as “lacrimation”

and insufficient drainage as “epiphora.”

Lacrimation

Nonspecific symptoms of eye strain may cause irritation

to the eyes in which tearing may be associated with visual

symptoms. Refraction is necessary to rule out this cause.

Careful slit-lamp examination of the cornea and conjunc-

tiva is important to rule out corneal abrasions, infections or

foreign bodies. These patients usually have coexisting light

sensitivity, itching or pain in their symptomatology.

Figure 1 .—Anatomy of lacrimal drainage pathways and surrounding

structures. (Illustration by Jean Boomershine, RN .)
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Nasal irritation due to rhinitis, foreign body or tumor may
cause a reflex lacrimation, and the nose should always be

examined in these patients. Patients with ophthalmic Graves’

disease are particularly prone to lacrimation because of in-

creased corneal exposure and drying due to protrusion of the

eyes.

Patients with abnormal tear films, especially those with

abnormalities of the mucous portion of the tear film, are prone

to have reflex tearing due to the relative corneal exposure and

lacrimal gland oversecretion. The secretion may be quantita-

tively studied by placing Schirmer's filter paper strips into the

conjunctival fomices and measuring the millimeters of wet-

ting in five minutes. Fluorescein and rose bengal dye tests

qualitatively depict deficiencies in tear film and will stain

corneal epithelial cells that have been affected. A few patients

may exhibit psychogenic tearing, presumably due to a cortical

center for tearing, but fortunately these patients are not often

seen in clinical practice.

Epiphora

The excretory tests are important in determining the ana-

tomic patency of the drainage system and the functional integ-

rity of the pumping mechanism.

Anatomy. The patency of the drainage pathways may be

determined by:

• Syringing: When gently syringing saline through the

drainage system, a patient with patency will feel the fluid in

the back of the throat.

• Palpation: If the tear sac is obstructed and dilated, pres-

sure on it will cause its fluid contents to be expressed through

the canal iculi into the palpebral aperture.

• Dacryocystography 1

: Injecting a low-viscosity oil

through a catheter placed into the lower canaliculus outlines

the total drainage system (Figures 2 to 4).

• Probing: In canalicular obstructions, the gentle passage

of a lubricated probe will allow one to measure the residual

patent canaliculi.

Figure 2.—A normal dacryocysto-

gram.

Figure 3.—This dacryocystogram
shows a normal system on the right and

obstruction at the lacrimal sac area on

the left.
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Figure 4.—A subtraction dacryocysto-

gram is normal on the right and shows
obstruction at the common canaliculus

on the left.

Function. The position and size of the punctum must be

assessed. If the punctum is everted, as occurs with aging, the

punctum will secondarily become stenotic. The extent of lid

laxity is assessed by determining whether the lid may be

pulled an abnormal distance from the globe. Previously de-

scribed tests such as the saccharin test and Jones’s test only

crudely show the functionality of the system. Neither of these

tests gives accurate information regarding the physiologic

state of the lacrimal excretory passages or its anatomic integ-

rity. Lacrimal scanning 2
is a technique whereby technetium

99m is instilled into the conjunctival cul-de-sac. Serial im-

aging on a gamma camera is done to follow tears through the

lacrimal system. The lacrimal scan is the best physiologic test

to date as it simulates passage of tears through the lacrimal

excretory passages without using instruments on the system

(Figure 5).

Treatment

Lacrimation

The coexisting refractive errors, conjunctival or corneal

disease must be treated. In patients with abnormal tear films

and reflex lacrimation, replacement of the mucous component

of the film as well as fluid replacement is necessary.

Epiphora

Lid laxity. Patients with lax lids may achieve symptomatic

relief by wiping the eyelids in an upward direction to break

the cycle of ectropion, wiping, laxity, more tearing and so

forth. With more pronounced lid laxity, a lid-tightening pro-

cedure may be done, which is usually quite successful.

Punctal eversion may be treated by cautery applied linearly in

the conjunctiva behind the punctum. Alternatively, a spindle

of tarsoconjunctival tissue may be removed behind the

punctum to treat punctal eversion (Figure 6).

Dacryocystitis. When the sac is acutely infected, the goal

of initial medical treatment is to overcome the infection so that

a surgical cure may be achieved at a later date. Penicillinase-

resistant staphylococci are the most common offenders and

\

Figure 5.— Lacrimal scan showing pattern for lid laxity on right and

normal pattern on left.
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Figure 7.—A patient with acute dacryocystitis and preseptal cellu-

litis.

the appropriate penicillin must be given orally or even intra-

venously. Hot compresses are useful to help localize the infec-

tion and prevent an impending orbital cellulitis. If tearing

persists after dacryocystitis has resolved, a subsequent sur-

gical correction is usually indicated (Figure 7).

An incision into the sac abscess will relieve the acute

swelling, but because of potential sac scarring producing a

technically more difficult dacryocystorhinostomy, it should

be avoided if possible.

Lacrimal obstruction. Because tear secretion decreases as

patients age, there must be significant symptoms to warrant

surgical intervention. This is indicated to treat tearing or in-

fection. One may do a probing in an attempt to relieve the

obstruction, but this is often unsuccessful. Dacryocystorhi-

nostomy is the operation of choice, and the creation of a

mucosa-lined anastomosis is highly successful in curing a

patient. Bone is removed between the tear sac and the nasal

mucosa. The sac and nasal mucosa are opened with flaps

made, which are anastomosed. An indwelling stent is occa-

sionally inserted temporarily. With obstruction in the cana-

liculi, a microscopic canalicular anastomosis to the tear sac

can be made after the scar tissue is removed. 3

With total canalicular obstruction, the system must be

bypassed. A Jones pyrex glass tube transports tears from the

inner canthus directly into the nose but necessitates a life-long

prosthesis. It is the most acceptable form of bypass, however,

superior to polyethylene tubes , mucosal graft or vein graft

.

Congenital obstruction. The last portion of the embryonic

nasolacrimal canal to canalize is the lower end of the duct.

Occasionally there is a membrane that persists after birth in

this location, causing tearing. With conservative manage-

ment, most cases clear by one year of age. Failing this, a

gentle probing of the duct will cure a patient in most in-

stances. Patients with recurrent dacryocystitis often need

probings at an earlier age.

Congenital abnormalities such as multiple puncta, slit can-

aliculi or canalicular reduplication are rare but do occur.

REFERENCES

1. Hurwitz JJ. Victor WH: The role of sophisticated radiological testing in the

assessment and management ofepiphora. Ophthalmology 1985; 92:407-413

2. Rossomondo RM. Carlton WH. Trueblood JH. etal: A new method of evaluating

lacrimal drainage. Arch Ophthalmol 1972; 88:523-525

3. Jones BR: The surgical cure of obstruction of the lacrimal canaliculus. Trans

Ophthalmol SocUK 1960;80:343-353

762 THE WESTERN JOURNAL OF MEDICINE



Information

Current Issues in Developmental
Disabilities

ROBERT B. ALLPORT, MD
Napa, California

LAURIE A. SOMAN, MSW
San Francisco

Developmentally disabled persons increasingly are

moving out of institutions and into the community. For prac-

ticing physicians, working with this population can require

anything from getting through the maze of federal and state

definitions and eligibility requirements to taking the extra

minutes to put a frightened patient at ease. Providing consci-

entious care can require an understanding of legal, psycholog-

ical and social as well as medical issues. In this article we
seek to acquaint physicians with some of the issues in caring

for developmentally disabled patients: legal definitions, ser-

vice systems, philosophy of treatment, barriers to care and

obtaining consent.

Identifying the Developmentally Disabled

In 1970 landmark federal legislation called the Develop-

mental Disabilities Assistance and Bill of Rights Act (PL

91-517) called for a nationwide system to address the needs of

persons with developmental disabilities that would include

state planning councils for developmental disabilities,

systems for protection and advocacy of the rights of persons

with developmental disabilities and grants to university-affili-

ated facilities for training, research and service demonstration

programs.

In institutionalizing the term “developmental disabili-

ties,” this legislation instigated a gradual move from a cate-

gorical diagnosis of the disabling condition—such as “mental

retardation”—to a functional definition based on a person’s

limitations and need for services.

The Developmental Disabilities Assistance and Bill of

Rights Act has been amended several times since its passage

in 1970. including amendments in 1984 in PL 98-527. The

current federal legislation defines developmental disability

as:

. . . a severe, chronic disability of a person which—

(A) is attributable to a mental or physical impairment or combination of

mental and physical impairments;

(B) is manifested before the person attains age twenty-two;

(C) is likely to continue indefinitely;

(D) results in substantial functional limitations in three or more of the fol-

(Allport RB, Soman LA: Current issues in developmental disabilities. West J

Med 1986 Jun; 144:763-766)
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lowing areas of major life activity: (i) self-care; (ii) receptive and ex-

pressive language; (iii) learning; (iv) mobility; (v) self-direction; (vi)

capacity for independent living; and (vii) economic self-sufficiency; and

(E) reflects the person’s need for a combination and sequence of special

interdisciplinary or generic care, treatment, or other services which are

of lifelong or extended duration and are individually planned and coordi-

nated.
1

Any state that uses federal developmental disability money

must use this definition.

A number of states use a stricter definition of eligibility for

additional services funded with state dollars. Under Cali-

fornia law, for example, developmental disabilities as defined

for state services include mental retardation, cerebral palsy,

epilepsy, autism or other conditions similar to mental retarda-

tion that require treatment similar to that required by mentally

retarded persons. The disability must originate before age 18

years, must be likely to continue indefinitely and must consti-

tute a substantial handicap for the person.

If asked to define developmental disability, the average

practicing physician would most likely include many other

disabling conditions. Not surprisingly, there is often confu-

sion as to who is developmentally disabled, and practitioners

may face frustration when a narrow definition excludes their

disabled patients from state-supported services. Referring

physicians must be familiar with the definition of develop-

mental disabilities used in their state to know which disabling

conditions entitle their patients to services.

Most studies of developmental disabilities have concluded

that mental retardation alone occurs in about 3% of the Amer-

ican population—more than 6 million persons.
2 This figure is

highly controversial because of the difficulties in defining

mental retardation, but it does provide some idea of the

number of Americans who may be classified as developmen-

tally disabled.

Most people with developmental disabilities are now
served in the community, reversing the trend to provide ser-

vices in large-scale institutions. In the 1970s there was a 20%
reduction in the number of developmentally disabled residents

in public institutions.
3 Deinstitutionalization is partly the re-

sult of court decisions mandating that people with develop-

mental disabilities be treated in the least restrictive setting

appropriate and partly the result of a changing consciousness

among the public, policymakers, physicians and other service

providers that developmental disabilities need not keep a

person from participating in the mainstream of society

.

The Developmental Disabilities Act of 1970, together

with legislation in individual states, created a service system

that now ranges from community group homes, semi-inde-

pendent and independent living situations and adult day care

to state hospitals and private institutions. Many children and

adults with developmental disabilities are now likely to live at

home, attend public schools and receive medical and other

services in their own communities. As more people with

developmental disabilities live and work in the community,

more community physicians will be called upon to identify

and treat these patients in the course of their regular practice.
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Serving Persons With Developmental Disabilities

Regional Center Systems

Individual states have chosen to use the funding provided

under the 1970 federal act in different fashions, often with the

addition of state monies. Most states have created systems of

regional centers to identify, diagnose and provide for the

treatment of developmental disabilities. For example, in

Idaho, regional adult and child developmental centers provide

screening, diagnosis and treatment. California has a compre-

hensive system of 21 regional centers operated by private,

nonprofit corporations under contract with and funded by the

state. Each is governed by a board of directors that contracts

with the state to provide specific services. The contract is

renegotiated each year. All regional centers must carry out

certain activities, such as evaluation, reporting and moni-

toring, but each center may set policies that enable it to best

serve the needs of its particular population. A regional center

serving a high-density low-income population may operate

quite differently from a regional center serving a low-density

population. For example, Los Angeles County alone has

seven regional centers, whereas one regional center serves the

counties of Riverside, San Bernardino, Inyo and Mono, an

area greater in size than New England. The interdisciplin-

ary regional center staff may include physicians, nurses,

nutritionists, occupational therapists, physical therapists,

psychologists, social workers, genetic counselors and educa-

tional specialists.

Persons thought to have a developmental disability are

referred to the regional center for diagnosis or evaluation.

After eligibility has been established, the case of the

“client, ” a term used by most regional centers, is reviewed by

an interdisciplinary team (with parental input encouraged) to

identify his or her living requirements, training, vocational

needs and so on. Because the need for services varies greatly

by intellectual level and severity of physical or mental impair-

ment, regional center staff develop an Individual Program

Plan for each client to help ensure that necessary services are

provided for the person and family. The staff might also make

referrals to community agencies, physicians or other support

services. In addition to serving persons with developmental

disabilities, regional centers also offer preventive services to

persons at risk of parenting a child with developmental disa-

bilities and to infants at risk of such disabilities developing.

Regional centers may contract with private vendors— in-

cluding physicians—for the provision of necessary services

under a fee structure established by the state. About 75% of

developmental^ disabled people served by California re-

gional centers receive services through Medicaid ( Medi-Cal )

.

Although state eligibility rules require the onset of the disa-

bility before age 18, persons with developmental disabilities

may receive services throughout their lifetime.

State hospitals are also an integral part of California’s

continuum of care for those with developmental disabilities.

Regional centers are responsible for admissions to and dis-

charges from the hospital and contribute to planning, evalua-

tion and counseling for state hospital residents. Regional

centers work with the hospitals to arrange for community

placement and other services following discharge.

In the 19 years since the founding of the first regional

center, community physicians in California have become in-

creasingly aware of the regional centers as a resource for their

developmentally disabled patients. Primary care physicians

play an important role in making families aware of regional

center services and in ensuring that patients obtain the care

they need

.

Normalization—An Approach to Treatment

Today’s approach to treating developmental disabilities is

normalization. Simply stated, all developmentally disabled

people—regardless of the degree of their impairment—have

potential for growth, learning and development. All have the

right to live a life to the fullest of their own abilities, and a

practitioner’s role is to assist them in achieving the patterns

and conditions of everyday life.
4 This philosophy encourages

developmentally disabled persons—whether they are mildly

or severely disabled, whether they live at home or indepen-

dently, in group homes or in institutions—to develop to the

fullest extent possible.

In the medical setting, normalization means that persons

with developmental disabilities are accorded the same respect

and rights as other patients, physical access is facilitated by

ramps and suitable doors and patients are encouraged to par-

ticipate in registration and history-giving to the extent their

abilities allow. Physicians especially can contribute to the

development of their disabled patients by encouraging them to

participate in their treatment, by extending to them the same

willingness to broach sensitive medical topics they display

toward other patients (discussing sexual concerns, for ex-

ample), by explaining the diagnosis and treatment plan in

terms compatible with a patient's level of understanding and

by familiarizing themselves with and making appropriate re-

ferrals to services for the developmentally disabled.

Barriers to Medical Care for Developmentally
Disabled Persons

There are many barriers to providing good medical care to

developmentally disabled persons—some obvious, some

subtle.

From a physician's point of view, a major obstacle in

treating a developmentally disabled patient is difficulty in

obtaining an adequate medical history. Inability of a patient to

communicate his or her symptoms or past medical history,

lack of information on the part of the care provider and pre-

vious scattered and fragmented medical care can confound the

most able history-taker. Another obstacle may be a patient’s

resistance to physical examination. Imagine a physician in the

middle of a busy afternoon confronted with a person with

apparent abdominal pain who cannot give a dietary or bath-

room history and who is reluctant to lie down on the exam-

ining table! This situation requires great patience and skill. It

also requires time. In general, developmentally disabled pa-

tients require more time in a physician's office than nondis-

abled patients.

Developmentally disabled patients often have exaggerated

fears about visiting a physician. This problem can be amelio-

rated with understanding and cooperation between physicians

and care providers. Some developmentally disabled patients

and their care providers may feel prejudiced against the med-

ical system, often as a result of previous negative experiences.

They may feel that the medical care system does not value

disabled persons and is not responsive to their needs.

Structural barriers such as buildings without wheelchair

access and transportation difficulties may interfere with or
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prevent patient access to medical care. In addition, language

and cultural differences may impair communication and lack

of financial resources may impede the provision of good med-

ical care.

Other barriers that limit care and present special problems

include

• Uncaring or lazy care providers (fortunately rare) who
do not take their charge to a doctor, except in crises.

• Difficulties in communicating information among the

various professionals who have a need to know what is cur-

rently being done for a patient

.

• Interagency squabbles about accepting responsibility

for care of the developmentally disabled, with each group

waiting for the other to “pick up the check.”

• Inadequate follow-up of medical problems; for instance,

a tertiary care facility may discharge a patient without ade-

quately arranging the changeover to care by a local physician

.

• Problems in obtaining informed consent for treatment.

• Inadequate community services to which developmen-

tally disabled patients may be referred for employment, social

and other important services.

Physicians should examine their own attitudes regarding

patients who are disabled. Past social policy to institution-

alize the developmentally disabled and a lack of information

in medical school can leave physicians unfamiliar with the

causes and nature of these disabilities. Physicians need to

make themselves aware of the definition of developmental

disabilities, the needs of these patients and the community

resources that will contribute to the provision of quality care.

Consent for Treatment

The average physician will at one time or another face

complicated decisions of informed consent. This is especially

the case for physicians who treat patients with developmental

disabilities, including mental retardation. Issues of informed

consent for children with developmental disabilities may be

handled by means of parental consent. A mentally retarded

adult presents more complex issues of informed consent be-

cause a determination of competency is required.

The capacity to give medical consent may be defined as the

ability to engage in a rational process of decision making—the

ability to evaluate information and to act on the evaluation.

The person giving consent must be able to understand the

risks, benefits and consequences of all procedures being con-

sidered. Because medical consent is always required, physi-

cians must be prepared to judge the competency of a mentally

retarded patient and to obtain consent.

There are two major means of obtaining consent: personal

consent and conservatorship. The first instance concerns an

adult who is considered competent. Under current law a re-

tarded person 1 8 years of age or older is entitled to manage his

or her own affairs unless a court decides that the person is

unable to do so. A person’s legal competency is not dependent

on the severity of his or her disability, residency in an institu-

tion for the mentally retarded or status as a client of a service

system such as a regional center. Only the court may declare a

person incompetent. Thus, anyone older than 18 years who
has not had a conservator or guardian appointed by a court is

legally considered capable of giving informed consent. The

fact that someone is retarded is not prima facie evidence that

that person lacks this capability.

In the case of a mentally retarded person who is legally

considered competent, a treating physician may need to spend

extra time explaining the procedure requiring consent and to

bring in family members or friends to assist in the decision

making. For example, a patient asked to give consent for

treatment of hereditary spherocytosis may not understand

what a splenectomy is, but can understand an explanation that

this organ felt or outlined by the physician is causing a serious

problem and if it is removed there is a good chance that the

problem will be better. The person may not understand that

this operation may be immunocompromising but can under-

stand that the organ helps fight germs and, if it is removed,

then his or her ability to fight germs will not be as strong, and,

further, that the germs sometimes (but not usually) can be-

come so strong that a person could die. The patient may not be

able to decide whether or not to have the operation but can

understand that most people faced with this decision choose to

have the operation. Finally, the patient may be willing to use

the counsel of someone he or she trusts to help make the final

decision.

Obviously, in many instances mentally retarded patients

are not considered competent and must have a conservator

appointed. A conservator who has been given specific au-

thority to grant medical consent by a court can act for the

conservatee and can sign consent forms for medical proce-

dures.

California law allows the director of a regional center to

give consent to medical, dental and surgical treatment of a

regional center client in certain circumstances. If a develop-

mentally disabled person has no legally authorized conser-

vator, the director may consent to treatment for the client and

may then initiate proceedings for the appointment of a conser-

vator.

Most medical, surgical and dental care is available to

persons with developmental disabilities through personal con-

sent or conservatorship. Women with developmental disabili-

ties who are capable of giving informed consent may obtain

abortions and be sterilized in accordance with federal law and

their own state’s case law. The legality of consent by a conser-

vator for these procedures has yet to be settled in many states,

however. In California a conservator’s legal right to consent

to a sterilization procedure has recently been clarified.

Past decisions in California have held that there is no legal

basis on which to sterilize developmentally disabled persons

by means of conservatorship proceedings. For example, in the

Guardianship of Tally case, the father of a profoundly re-

tarded adolescent daughter brought suit to order she be steril-

ized. Medical and social justifications were established and

were virtually undisputed. Nevertheless, the trial court and

the appellate court held that they could not order an involun-

tary sterilization because it was prohibited by law. 5

In October 1985, the California Supreme Court reversed

these earlier decisions in the case of Consen’atorship of Va-

lerie N. 6 The court found it unconstitutional to have an out-

right ban on sterilization of mentally retarded persons when

this form of birth control is available to those deemed compe-

tent to give personal consent. While the court denied steriliza-

tion in the Valerie N case, this landmark decision upheld the

right of conservators and their charges to obtain sterilization

with court permission.
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INFORMATION

In situations wherein a physician is uncertain how consent

may be obtained, he or she may want to contact regional

centers or similar service providers or call their state or

county medical society. Other sources of information include

state councils on developmental disabilities and state protec-

tion and advocacy services for persons with developmental

disabilities.
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Medical Practice Question

EDITOR'S NOTE: From time to time medical practice questions from organizations with a legitimate interest in the

information are referred to the Scientific Board by the Quality Care Review Commission of the California Medical

Association. The opinions offered are based on training, experience and literature reviewed by specialists. These opinions

are, however, informational only and should not be interpreted as directives, instructions or policy statements

Cochlear Implants for Deafness

QUESTION:

Is the use of a cochlear implant for deafness an accepted medical practice or is it experi-

mental?

OPINION:

In the opinion of the Scientific Advisory Panel on Otolaryngology/Head and Neck Surgery,

the cochlear implant procedure is considered scientifically valid when carried out by quali-

fied physicians.
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Book Reviews

The Western Journal of Medicine does not review all books sent by publishers
,
although information about

new books received is printed elsewhere in the journal as space permits. Prices quoted are those given

by the publishers.

OCCUPATIONAL LOW BACK PAIN—Edited by Malcolm H Pope, PhD,
Professor of Orthopaedics and Professor of Mechanical Engineering, and John
W. Frymoyer, MD, Professor of Orthopaedics and Rehabilitation, University of

Vermont, Burlington, and Gunnar B.J. Andersson, MD, Associate Professor of

Orthopaedic Surgery, University of Goteborg, Sweden. Praeger, 521 Fifth Ave,

New York, NY 1 01 75, 1 984. 344 pages, $41 .95.

This book brings together experts in multiple disciplines to address the

state of the art in knowledge of cause, management and prevention of low

back pain. The book is divided into seven sections to include anatomy and

biomechanics of the spine, epidemiology and cost of low back pain, cause,

patient care
,
prevention , legal aspects and future directions

.

Not all readers will fully understand this text as some of it is quite tech-

nical, particularly in the biomechanical area. Nonetheless, it is an out-

standing effort and this text will be well received by a wide audience.

For practicing physicians the section on clinical classification assumes

familiarity with clinical medicine and does not explore the differential diag-

nosis of low back pain, but rather confines the presentation to spinal causes.

The section on evaluation of workers with low back pain provides a nice

review of the technique of examining patients, and the chapter on treatment

education and rehabilitation is a marvelous presentation of a rational ap-

proach to the management of acute and chronic back pain without gimmicks.

This chapter alone is worth the price of the book . The chapter on impairment

rating provides a nice overview but does not solve the difficult task of impair-

ment rating.

The sections dealing with prevention of back pain and worker selection

provide significant data and concepts of which physicians are generally

unaware.

Each chapter is distinct, adequately illustrated by line diagrams and well

referenced. I highly recommend this text for all those working with patients

suffering from low back pain.

RODNEY K. BEALS, MD
Professor and Head
Division of Orthopedics and Rehabilitation

The Oregon Health Sciences University

Portland

sje * 5jc

INTERPRETATION OF CLINICAL LABORATORY TESTS—REFERENCE
VALUES AND THEIR BIOLOGICAL VARIATION—Edited by Gerard Siest,

PhD, Head, Laboratory Department, Center for Preventive Medicine, Van-
doeuvre-les-Nancy, and Professor of Biochemical Pharmacology, University of

Nancy; Joseph Henny, PhD, and Frangoise Schiele, PhD, Directors, Laboratory

Department, Center for Preventive Medicine, Vandoeuvre-les-Nancy, France,

and Donald S. Young, MB, PhD, Department of Laboratory Medicine, Mayo
Clinic and Foundation, Rochester, Minnesota. Biomedical Publications, PO Box
8209, Foster City, CA 94404, 1 985. 455 pages, $42.50.

This text is not so much concerned with the rather broad topic of Interpre-

tation of Clinical Laboratory Tests, as the main title implies, but is much

more specifically oriented to the subject matter of the subtitle. Reference

Values and Their Biological Variation. Initial chapters present a concise

description of sources of variation in testing, with particular emphasis on

sources of biologic variation, such as age, sex, posture and so forth. The need

clearly to define such sources in any reference population is adequately

conveyed. The general presentation is followed by a rather detailed descrip-

tion of the methodology of establishing reference values, following tech-

niques the editors developed in the Center for Preventive Medicine in

Vandoeuvre-les-Nancy, France. Subsequent chapters (including the bulk of

the book) each focus on a single analyte. All chapters discuss pathophysi-

ology, analytic variation and pathological variation in concise terms and then

offer a more detailed treatment of biologic variation and reference values. At

the end of each chapter is a summary page that graphically displays major

sources of biologic and pathologic variation for each analyte.

Because of the general orientation of the authors—preventive medi-

cine—the emphasis of this treatise is clearly to define and characterize refer-

ence populations. Thus this book may be of interest to clinical pathologists,

clinical chemists or other laboratory professionals concerned with devel-

oping reference values for their own institutions. In addition, this is a book of

interest for those seeking a reference for the multitude of sources for biologic

variation. Public health professionals, as well as others interested in using

tests to screen large populations, may also find this book useful . This book is

of limited value to practicing clinicians, however, because of the limited

treatment given to tests in disease states, the lack of any assessment of

sensitivity, specificity, or other means of assessing how well tests perform in

a specific clinical situation. _F RONALD M. TOWNSEND, MD
Associate Clinical Professor

Department of Laboratory Medicine
University of California. San Francisco,

School of Medicine
San Francisco

* *

ARTHROSCOPIC SURGERY UPDATE—Volume 5 in TECHNIQUES IN

ORTHOPAEDICS—Edited by John B McGinty, MD, Professor and Chairman,

Department of Orthopaedic Surgery, Medical University of South Carolina,

Charleston. Aspen Publishers, Inc, 1600 Research Blvd, Rockville, MD 20850,
1 985. 1 97 pages, $36.50.

Arthroscopic Surgery Update, edited by Dr John B. McGinty, is one of a

series of books titled Techniques in Orthopaedics. It is a collection of pieces

by different authors and suffers from some of the redundancies and contradic-

tions which characterize that format. For example. Dr Ward Casscells in the

initial chapter, “The Place of Arthroscopy in the Armamentarium of the

Orthopaedic Surgeon, " decries the use of the arthroscope in chondromalacia

patellae stating that "it is an expensive and often unnecessary procedure.”

The major portion of chapter 3 by Dr John Ewing, however, is devoted to

description of the technique of arthroscopic patellar shaving and states,

“Pain remains as the single indicator for arthroscopic intervention when

chondromalacia patellae is suspected as the cause of the anterior pain syn-

drome." One is left with the uncomfortable choice of deciding which au-

thority has the most valid argument

.

Several of the chapters are excellent and offer clear advice regarding the

appropriate indications for various arthroscopic techniques. The chapters on

ankle arthroscopy and shoulder arthroscopy are excellent. The discussion

centers on practical considerations involving these relatively accessible

joints, and the indications seem reasonably well established. In contrast, the

chapter by Richard B. Hawkins, MD, on ligamentous reconstruction of the

ankle does not seem to fit into the present perspective regarding superior

results utilizing this technique. The number of cases is omitted and the one

case report cited showed an improvement of 16 degrees to 1 1 degrees after

the arthroscopic procedure. Although this procedure may be of benefit in the

future, it does not appear to qualify as a standard procedure for consideration

at this time.

This book overall seems most suited to the experienced arthroscopist who

could critically evaluate the potential role of some of the newer procedures in

his practice It does not have wide application due to the esoteric nature of

some of the subject matter.
LARRY R. PEDEGANA, MD
Clinical Assistant Professor

Department of Orthopaedics

University of Washington

Seattle

JUNE 1986 144 • 6 767



Volume 144 INDEX January-June 1986

AUTHOR INDEX
Abemayor, Elliot, Torrance, Calif (Feb) 230
Abrams, Donald, San Francisco (Jun) 751

Albert, Deanna. San Diego (Jun) 722

Alberts, W. Michael, Tampa, Fla (Mar) 321

Allport, Robert B. , Napa, Calif (Jun) 763

Altman, Leonard C., Seattle (Mar) 311

Ammerman. Seth, Price, Utah (Mar) 318
Anderson, Jeffrey L., Salt Lake City (Jan) 33

Anderton, Douglas L., Chicago (May) 559
Ash, K. Owen, Salt Lake City (May) 559

Bader, Ted F., Denver (May) 608
Baillie, Ira E., Turlock, Calif (Feb) 233
Bairey, C. Noel, San Francisco (Feb) 205
Bal. DileepG.. Sacramento, Calif (Apr) 494
Barbee. Robert A, , Tucson (Apr) 425
Barbour, Allen B , Stanford, Calif (May) 627
Barnes, A. David, Bakersfield, Calif (May) 614
Barnes, Peter, Los Angeles (Jan) 58, (Apr) 467, (May) 586, (Jun) 752
Baron, Robert B., San Francisco (Jan) 63

Barrett-Connor, Elizabeth. La Jolla, Calif (May) 620
Bateman, Lynn L., Provo, Utah (Feb) 223
Beall, Gildon N., Torrance, Calif (Mar) 324
Benitz, William E., Stanford, Calif (Jun) 704
Benner, Kent G., Portland (Jun) 756
Berg, Alfred O. , Seattle (May) 564
Berlin. Roger G., Haverford, Pa (Mar) 359
Bertakis, Klea D. , Sacramento, Calif (Jan) 81

Bienz, Stephen R. , Salt Lake City (Apr) 461

Blaser, Martin J.. Denver (Mar) 353

Bobbitt, William H., Lincolnton, NC (Feb) 225
Bohnstedt, Marvin, Sacramento, Calif (Apr) 494
Bolt, Robert J., Sacramento, Calif (Jun) 746
Booth, Mary W., San Diego (Jan) 106

Bopp, Cheryl A., Atlanta (Feb) 169

Borochowitz, Zvi, Torrance, Calif (Jun) 710
Bottles, Kent, San Francisco (Jun) 695
Bruce, Robert A.. Seattle (May) 613
Budnick, Lawrence D., Atlanta (Feb) 169

Bush, Roger W., Seattle (Jan) 102

Buster, John E., Torrance, Calif (Feb) 195

Butler, Cooley, Albuquerque (Apr) 471

Campbell, James M., San Francisco (Jan) 92

Campbell, Stephen, Portland (Apr) 478
Canalis, Rinaldo F. , Torrance, Calif (Jan) 110, (Feb) 230
Carroll, Peter R., New York (Feb) 174

Casaburi, Richard. Torrance, Calif (Mar) 324

Catanzarite, Valerian A., Albuquerque (Apr) 477
Cattolica, Eugene V. , San Francisco (Feb) 174

Chaisson, Richard E., San Francisco (Jun) 700
Chandler, William F., Ann Arbor, Mich (Apr) 433

Chandrasoma, Parakrama, Los Angeles (Jan) 58, (Apr) 467
Cheng, Keith, Loma Linda, Calif (Apr) 497

Clarke, Nancy G., Portland (Jan) 93

Coates, Thomas J.. San Francisco (Jun) 751

Cogan, Martin G., San Francisco (May) 591

Cohen, Michael B., San Francisco (Jun) 695

Colman, Marc F. , Tampa, Fla (Jan) 110

Cope, Dennis, Los Angeles (Apr) 484
Corrigan, James, Jr, Tucson (Apr) 462

Cortland, Dawn D., San Francisco (Mar) 373

Coultas, David B., Albuquerque (Apr) 471

Coveil, Ruth M., La Jolla, Calif (Apr) 490
Craner, Gregory E., Gresham, Ore (Jun) 756
Crass, Richard E., San Diego (Feb) 229
Crawshaw, Ralph, Portland (Feb) 246

Custis, John M., Gresham, Ore (Jun) 756

Dadone, Mary M., Salt Lake City (May) 559

Dassey, David E , Riverside, Calif (Jan) 92

Davis, Jeffrey M., Santa Fe, NM (May) 625
Davis, Nora, Seattle (Apr) 429
DeCherney, Alan H , New Haven, Conn (Feb) 221

Deisseroth, Albert B , San Francisco (Mar) 338

De Leonardis, Edward, Los Angeles (Jan) 58

de Lorimier, Alfred A., San Francisco (Jun) 741

Derebery, V. Jane, Merced, Calif (May) 574

DeVaney, Joyce G., Santa Fe, NM (May) 625
Dhawan, VinodK., Los Angeles (Mar) 324
Domz, Casimir A.. Santa Barbara, Calif (Jun) 746
Donegan, Elizabeth, San Francisco (Jun) 695
Dooms, Georges C., Brussels (Jan) 49
Drucker, Franklin, Santa Monica, Calif (May) 614
Dworkin, Ron, San Diego (Jun) 743

Elliot, Diane L., Portland (Jan) 93
Elliott. C. Gregory. Salt Lake City (Mar) 361

Ellison, Richard T. Ill, Denver (Jan) 42
Engler, Mary B. , Bethesda, Md (Feb) 230
Epstein, Frederick M., Berkeley, Calif (May) 615
Ernst, Thomas Neil, Merced. Calif (Mar) 358
Esquivel. Carlos, Pittsburgh (Jun) 746

Feinstein, Donald. Los Angeles (Jan) 58
Ferraris, Victor A., San Francisco (Apr) 437
Fink, B. Raymond, Seattle (Mar) 369
Fitzgerald, Faith T. , Sacramento, Calif (Jan) 103

Flinner, Robert L., Salt Lake City (Mar) 361

Fox, E. R. W., Coeur d'Alene. Idaho . . (Feb) 231, (Apr) 496, (Jun) 751

Frank, Hugh, San Diego (Mar) 363
Frankel, Lorry R., Stanford, Calif (Jun) 704
Franklin. William A., Carrollton, Tex (Jun) 750
Fredericks, Michael R., San Diego (Jun) 743
Freed, Curt R., Denver (Feb) 225
Frohman, Elliot M. , Irvine, Calif (Apr) 476
Furnas, Heather, Stanford, Calif (May) 609

Gandolfi, Roy J , Salt Lake City (Feb) 234
Ganent, Donald E., San Francisco (Apr) 447
Gary, G, William, Atlanta (Feb) 169

Gerberding, J. Louise, San Francisco (Jun) 700
Gibbons, Robert B. . Denver (Mar) 315

Girard, Donald E., Portland (Jan) 93

Goetz, C. Stephen, Sacramento, Calif (May) 610
Goldstein, David A., Los Angeles (May) 586
Gondek, Michael. Pittsburg, Calif (Jan) 87

Goodson, William H. , III. San Francisco (Apr) 465
Gorbach, Sherwood L., Boston (May) 606
Greco. F. Anthony. Nashville, Tenn (May) 604
Greenlee, Patricia Roberts, Salt Lake City (Jan) 33

Greenwood, Ronald D., Sacramento, Calif (Mar) 375

Hagaman. Roberta M., Tucson (Apr) 425

Hagan, Arthur D.. Salt Lake City (Jan) 33

Hales, Martha. San Francisco (Jun) 695

Harrison, Michael R , San Francisco (Jun) 741

Hatch. Milford H., Atlanta (Feb) 169

Henderson, William R., Jr, Seattle (Mar) 311

Heyde, Raymond R. S. , Los Angeles (Jan) 80

Hiatt, Jonathan R., Los Angeles (May) 609

Hickam, David H , Portland (Jan) 93

Hicks, Mary Jane, Tucson (Apr) 425

Hickstein, Dennis D., Seattle (Apr) 433

Hilding, David A. . Price, Utah (Mar) 318

Hilton, Saskia, San Diego (Jun) 722

Hintz, Raymond L., Stanford. Calif (Jun) 740

Hollander, Harry, San Francisco (Mar) 373

Homier. Howard J. , Sacramento, Calif (May) 610

Horstman, William. San Francisco (Jun) 751

Horton, William A. , Houston (Jun) 710

Hosenpud. Jeffrey D., Portland (Mar) 303

Hricak, Hedvig, San Francisco (Jan) 49

Hu, DaleJ., La Jolla, Calif (Apr) 490

Hufford, Donald B. , Sacramento, Calif (Jan) 81

Hunt, Thomas K., San Francisco (Apr) 465

Hurwitz, Eugene S.. Atlanta (Feb) 169

Jacobs, Michael B., Stanford, Calif (Apr) 469

Jacobson, Mark A., Los Angeles (Feb) 185

Jamison. Rex L , Stanford, Calif (Jan) 89

Jeffrey, R. Brooke. San Francisco (Jun) 695

Jenkins. Ronald D , Salt Lake City (Jan) 78

Jensen, J. Arthur, San Francisco (Apr) 465

Johnson. Lowell E., Seattle (Mar) 311

Johnston, Jeffrey M., Salt Lake City (Jan) 78

768 THE WESTERN JOURNAL OF MEDICINE



VOLUME INDEX

Jones, Jeffrey L. ,
San Leandro, Calif (Apr) 477

Jonsen. Albert R. . San Francisco (Apr) 480
Juarez, Patricia, San Diego (Jun) 722

Karmali, Mohamed A., Toronto (Feb) 169

Katon, Wayne, Seattle (May) 564
Katz, Murray A., Tucson (Apr) 441

Kaufman, Irvin A., San Diego (Jun) 722
Keeffe, Emmet B., Portland (Jun) 756
Kessler, Lois, San Diego (Jan) 106

Kirkpatrick, Douglas B. , Provo, Utah (Feb) 223

Kirson, Ian, Davis, Calif (Feb) 169

Kopans, Daniel B , Boston (Jan) 73

Kosatsky, Tom, Montreal (Mar) 307

Koski, James, Portland (Jan) 93

Kumar, Kusum L.. Portland (Jun) 753

Lagios, Michael D., San Francisco (Jan) 46
Larson, Eric B., Seattle (May) 613
Lau, Kam-Yung, Sepulveda, Calif (Jun) 744
Layne, Robert, Sacramento, Calif (Feb) 169

Leake, Barbara. Los Angeles (Apr) 484
Lee, Joseph K. T. , St Louis (Jan) 76

Leedom, John M., Los Angeles (Jan) 58. (Apr) 467
Lehrer, Joel F. , Teaneck, NJ (Feb) 229
Leidinger, M. Joseph, Los Angeles (Jan) 83

Leonard, Alvin R., Sacramento, Calif (Apr) 494
Lichtenstein, Lawrence M., Baltimore (Mar) 355

Lieberman, Jack, Sepulveda, Calif (Jun) 744
Lindsay, Alan E., Salt Lake City (Jan) 33

Linn. LawrenceS., Los Angeles (Apr) 484
Ljung, Britt-Marie, San Francisco (Jun) 695

Lockwood, Darrell R., Gresham, Ore (Jun) 756
Loge, Ronald V. . Dillon, Mont (Jan) 87

Lopez. Alfredo R , San Francisco (Mar) 338

Lutz, Joan R , Salt Lake City (Jan) 33

Lynch, Michael B., Salt Lake City (Feb) 165

MeAninch, Jack W., San Francisco (Feb) 174

McClure, R. Dale, San Francisco (Mar) 365

McKusick, Leon, San Francisco (Jun) 751

Mailman, Richard H , Northridge. Calif (Apr) 475
Mandell, Brian F., Philadelphia (Jan) 88

Margolin, Frederick R., San Francisco (Jun) 46
Marked, Edward K., Berkeley, Calif (Jun) 750
Markle, George B. IV, Carlsbad, NM (Feb) 233
Markman, Maurie, New York (May) 580
Markovitz, Alvin, Los Angeles (Jan) 91

Marshall, John C., Ann Arbor, Mich (Apr) 433

Martonick, Gregory J., Seattle (Mar) 311

Mathews, Wm. Christopher, San Diego (Jan) 106

Meldrum, David R , Los Angeles (Feb) 195

Middaugh, John P., Anchorage, Alaska (Mar) 307
Miller, Theodore R., San Francisco (Jun) 695
Mohammad, S. F., Salt Lake City (Feb) 165

Moran, Mark, Stanford, Calif (Jan) 89
Mucia, John, Los Angeles (Jan) 80

Nachum, Ronald, Los Angeles (Mar) 324
Nestor, James J , Santa Clara, Calif (Feb) 232
Niles, Nelson R., Portland (Mar) 303
Nyhan, William L., San Diego (Jun) 722

Odio, Alberto, Northridge. Calif (Feb) 179

Ottoson, Colleen, Provo, Utah (Feb) 223

Overturf, Gary D., Los Angeles (May) 586
Orvell, Barry D . Rio Vista, Calif (Jun) 751

Perez-Stable, EliseoJ., San Francisco (May) 616
Petersen, Eskild A., Tucson (Apr) 462
Philp, Margaret, Merced, Calif (Mar) 358
Popper, Ronald A., Los Angeles (Jan) 83

Powers, Nancy G., San Diego (Jun) 722
Purohit, Sarla, San Francisco (Mar) 338

Radin, D. Randall, Los Angeles (Apr) 467

Ramsdell, Joe W., San Diego (Mar) 321

Rao, Bhavani, Los Angeles (Mar) 324

Ravitz, E. A., Des Moines, Iowa (Jan) 88

Ray, C. George, Tucson (Apr) 462

Reich, S. B., Martinez, Calif (Jan) 90

Reller, L. Barth, Denver (Jan) 42

Reuler, James B., Portland (Jun) 753

Rimoin, David L.. Los Angeles, Calif (Jun) 710

Risse, GuenterB.. San Francisco (May) 622

Risse. Steven. Seattle (May) 564
Roberson, Marsha Milton, Long Beach, Calif (Feb) 231
Robins, Anthony J., Seattle (May) 564
Rodney, Wm. MacMillan, San Bernardino. Calif (Jan) 90
Rogers, Martha F., Atlanta (Feb) 169

Ross, Joel, Martinez, Calif (Jun) 700
Rumans, Mark C.. Portland (Jun) 756

Salmi. Andrea, Brescia, Italy (Apr) 476
Samet, Jonathan M. . Albuquerque (Apr) 471

Sande, Merle A., San Francisco (Jun) 700
Schmidt. C. DuWayne. Salt Lake City (Mar) 361

Schneiderman, Henry, Farmington, Conn (Jan) 86
Schonberger, Lawrence B . Atlanta (Feb) 169

See, Rosalina C., Los Angeles (Mar) 324
Seiff, Stuart R., Los Angeles (Jan) 80
Sheagren , John N . , Ann Arbor, M ich (Feb) 2 1

9

Shlensky, Ronald, Santa Barbara, Calif (Feb) 232
Siegler, Richard L., Salt Lake City (Feb) 165

Singer, Allan, Torrance, Calif (Mar) 324
Smith. David L., Portland (Apr) 478
Smith. Jean B. . West Lafayette, Ind (Feb) 165, (May) 559
Smith, Joseph L. . Salt Lake City (Mar) 361

Soman. Laurie A., San Francisco (Jun) 763
Sophocles, Aris M., Jr, Denver (May) 569
Sparr. Landy, Portland (Jan) 93

Spector. Samuel. San Diego (Jun) 722
Sprenger, Jay D. , Seattle (Mar) 3 1

1

Steiner, Robert W. , San Diego (Jun) 743
Stevenson, David K., Stanford, Calif (Jun) 704
Stoloff, Amy, San Francisco (Jun) 695
Stults, Barry M., Salt Lake City (Feb) 234
Sweeney, Lee Bossung, Seattle (Apr) 429

Tappero, Jordan W., Tucson (Apr) 462
Tesluk, Henry, Sacramento, Calif (Jun) 746
Tierney, Lawrence M., Jr, San Francisco (Jun) 728
Timms, Patrick K., Denver (Mar) 315
Tompkins, Ronald K., Los Angeles (May) 609
Trotter, Doug, Snohomish, Wash (Mar) 363
Trudeau, Mary Jean, Sacramento, Calif (Apr) 494
Tseng, Alexander, Jr, San Francisco (Mar) 363

Tullis, William H , Castle AFB, Calif (May) 574
Tunzi, Marc, Fresno, Calif (Jan) 91

Turner, John D., San Diego (Jan) 106

Turzan, Charles W. , San Francisco (Feb) 174

Tzamaloukas, Antonios H., Albuquerque (Jan) 89

Ulmer. David D.. Los Angeles (Mar) 324

VanArsdel, Paul P. . Jr, Seattle (Mar) 311
van den Noort, Stanley, Irvine, Calif (Apr) 476
Vasconez, Luis O., San Francisco (Apr) 465
Victor, Warren H., Sun City, Ariz (Jun) 759
von Leden. Hans, Los Angeles (Jan) 99
Vosti, Kenneth L., Stanford, Calif (May) 627

Walczyk, Michael H . Portland (Apr) 478
Ward, David M.. San Diego (Jun) 743

Ward, Peter A., Ann Arbor, Mich (Apr) 458
Ward, Walter E., San Francisco (Mar) 364
Warren. Linda. Portland (Jan) 93

Watts, Malcolm S. M., San Francisco

(Jan) 73.76, (Feb) 219. 220, (Mar) 353, 354, (Apr) 458,460,
(May) 604, 606. (Jun) 740,741

Waxman, Merle, Stanford, Calif (May) 627
Weingarten, Jeff, San Francisco (Jun) 728

Weisenburger, Dennis D., Sacramento, Calif (May) 610
Whitesitt, Robert C., Helena, Mont (Apr) 475

Wildenthal. Kern, Dallas (May) 615

Williams, Adrian J., Los Angeles (Jan) 83

Williams, H. James, Salt Lake City (Apr) 461

Williams, James H., Orange, Calif (Mar) 321

Williams, Robert M., Chapel Hill, NC (Feb) 225

Williams, Roger R., Salt Lake City (May) 559
Wilson, Nevin, San Diego (Jun) 722

Wishart, David, Yakima, Wash (Jan) 86

Yager, Joel, Los Angeles (Apr) 484
Young, Lowell S., Los Angeles (Feb) 185

Zackheim. HerschelS., Redwood City, Calif (May) 614
Zamboni. Luciano, Torrance, Calif (Feb) 195

Zwass, Maurice, San Diego (Jun) 722

Zygmunt. Deborah J., Salt Lake City (Apr) 461

JUNE 1986 144 • 6 769



VOLUME INDEX

IN MEMORIAM

California Medical Association:

Akin, Jack W.
, Apr 2, 1985 (Jan) 112

Borson, Harry J., Dec 13, 1985 (Apr) 500
Breitman. Harry B., Aug9, 1985 (Apr) 500
Daniels, Albert C., Jan 28, 1986 (May) 631

Davis, Hamilton S., Feb2. 1986 (May) 631

Dowds, Robert J.. Nov 13, 1985 (Mar) 377

Doyle, Francis J.. Nov 26, 1985 (Mar) 377

Ferrari, Reynold J., Sep 24, 1985 (Jan) 112

French. Edison A., Nov 15, 1985 (Mar) 377
Frie, Robert J., Dec 16, 1985 (Apr) 500
Graham, Hervey King, Dec 4, 1985 (Mar) 377
Groeber, Walter R. , Jan 6, 1986 (Apr) 500
Grossman. William L. , Jan 4, 1985 (Jan) 112

Guzman, Andrew L., Jan 9, 1986 (Apr) 500
Haumeder, Eva Marie, Sep 17, 1985 (Jan) 112

Ingram, HubertH., Nov4, 1985 (Mar) 377
Jensen. Herman H., Jan 24, 1986 (May) 631

Jones, Samuel Austin. Oct 8, 1985 (Jan) 112

Kull, Susan Thacher, Dec 20, 1985 (Apr) 500
Lamb, Woodburn K., Sep 29, 1985 (Jan) 112

Lewis, William Edward, Sep 2, 1985 (Jan) 112

Lindsay, Stuart, Oct 19, 1985 (Jan) 112

Little, Wilbert E., Aug 28, 1985 (Jan) 112

Litwack, Irving David, Sep 10, 1985 (Jan) 112

McCausland, Alfred M., Nov 7, 1985 (Mar) 377

Macs, Peter O., Dec 28, 1985 (Apr) 500
Maloney, Joseph M. , Feb 6, 1986 (May) 631

Marxer, Webster L., Nov 24, 1985 (Mar) 377
Mathias, Charles M.. Sep 8, 1985 (Jan) 112

Morrissey, Edmund J., Feb 8, 1986 (May) 631

Opler, Stanley R. , Oct 26, 1985 (Mar) 377
Orimo, Kazuo, Dec 20, 1985 (Apr) 500
Ownby, James, Jr, Aug 20, 1985 (Jan) 112

Pardee, Robert C., Ocf 1 1 , 1985 (Mar) 377
Parker, James A., Sep 8, 1985 (Mar) 377
Parsons, Robert J,. Feb 5, 1986 (May) 631

Primasing, Raymond J., Oct9, 1985 (Mar) 377

Reitman, Fred, Oct 3, 1985 (Mar) 377
Senz, Edward H., Oct 13, 1985 (Mar) 377
Shelton, JamesL, , Dec5, 1985 (Apr) 500
Shipp. Frank L., Dec 1985 (Mar) 377

Stanford, HubertE., Sep 19, 1985 (Mar) 377
Steelquist, JohnH., Feb 2. 1986 (May) 631

Steinberg, Samuel S. . Jan 16, 1985 (Jan) 112

Stout, Wallace C., Oct 21, 1985 (Mar) 377
Stratton, James Malcolm, Nov 19, 1985 (Mar) 377
Torre, Emile D., Jan 1986 (Apr) 500
Vaughn, Thomas N.. Oct 22, 1985 (Mar) 377
Westland, JohnC., Sep 12, 1985 (Mar) 377

Idaho Medical Association :

Baldeck, Joseph E., Jun 20, 1985 (Jan) 112

Simison, Eugene V. , Sep 1 , 1985 (Jan) 1 12

Nevada State Medical Association:

Knudson, Harris Willard, Dec 24, 1985 (Apr) 500

New Mexico Medical Society:

Bunch, C. Pardue, Nov 3, 1985 (Jan) 112

Campbell, D. Michael, Mar9, 1986 (May) 631
Jones, Charlotte A., Sep 13, 1985 (Jan) 112
Lezer, Leon R. . Feb 13, 1986 (Apr) 500
McCarthy, John F., Oct 8, 1985 (Jan) 112

Pond, Ashley III, Mar 17, 1986 (May) 631

Ray, Harold G., Mar 1 1, 1986 (May) 631
Terr, Isaac, Feb 15, 1986 (May) 631

Utah State Medical Association:

Belnap, Howard Knight. Oct 29. 1985 (Mar) 377
Brewster, Rosemary Haynes. Sep 4, 1985 (Jan) 112

Coray, Quince Burt. Oct 18. 1985 (Jan) 112

Day, L. Dean, Aug 31, 1985 (Jan) 112

Hardy, Kent Milton. Dec 30. 1985 (Apr) 500
Haskell, JackG.. Mar 10, 1986 (May) 631
Iverson. Richards., Dec 2, 1985 (Apr) 500
Ruggeri. Charles, Jan 28, 1986 (Apr) 500
Sharp, Max W. , Feb 28, 1986 (May) 631

Washington State Medical Association:

Gaiser, David W.. Sep 18, 1985 (Mar) 377
Haug, Albert Donald, Mar 19, 1986 (May) 631
Irwin, JohnR., Nov 10, 1985 (May) 631

LeCompte, Ivan C., Mar 10, 1986 (May) 631

MacAvelia, Millard T, Feb 1986 (May) 631

Mack, Robert McClary, Dec 20, 1985 (Apr) 500
Magar, Alfred J., Oct 6. 1985 (Apr) 500
Marquiss, Lorence B., Feb6, 1986 (May) 631

Mattison, Lawrence M., Nov 16, 1985 (May) 631

Moen, Chester W. , Oct 25, 1985 (Apr) 500
Ricketts, Howard J.. Jan 19, 1986 (Apr) 500
Smith, Warren F., Feb 15, 1986 (May) 631

SUBJECT INDEX

A

Abdominal Tubal Ligation , see Assistant Surgeon at Elective

Acoustic Impedance Testing in School Screening Program

(Medical Practice Question) (Mar) 376

Acquired Immunodeficiency Syndrome and Hypercalcemia,

Michael B. Jacobs (Apr) 469

Acupuncture-NeedleTnduced Compartment Syndrome

(Correspondence), David L. Smith, Michael H. Walczyk,

Stephen Campbell (Apr) 478

Acute Pancreatitis Associated With Long-term Sulinac Therapy,

Deborah J. Zygmunt, H. James Williams, Stephen R. Bienz . . (Apr) 461

Acute Renal Failure After Chromic Acid Injection, Ted F. Bader (May) 608

Adenocarcinoma of the Ovary, see Serous

Adenoma Hemorrhage, see Spectrum ofPituitary

Adult Patient, see Reye ’s Syndrome in

AIDS, see Psychological Impact of . . . on Primary Care Physicians

AIDS, see Unusual Case ofTuberculous Peritonitis in a Man With

AIDS—The Responsibility of Health Workers To Assume Some Degree

of Personal Risk (Correspondence), Hugh Frank (Mar) 363

AIDS Clinic, see

Misdiagnosis ofCommon Medical Problems in Patients Referred to an

AIDS Transmission (Correspondence),

James M. Campbell (Jan) 92

Alcoholic Patient, see Feverand Pancytopenia in

Allergy Diagnosis, see Value ofSkin Testingfor Penicillin

Alzheimer's Disease, see In Vivo Assessment ofthe Brain in

Amebiasis, see 1933 Chicago Outbreak of

Anaphylaxis—Everyone's Problem (Specialty Conference) . . . (Mar) 329

Editorial, Lawrence M. Lichtenstein (Mar) 355

Anemia, see Severe Iron Deficiency

Anemia, see Wound Healing in

Anesthesia Retroprospectroscope, see 2020 Glimpses Titrough the

Anger and Frustration Revisited (Correspondence),

E. A. Ravitz (Jan) 88

Antibiotic-Induced Acute Renal Failure Associated With an Elevated

Serum Lactic Dehydrogenase Level of Renal Origin,

Michael R. Fredericks, Ron Dworkin, David M. Ward,

Robert W. Steiner (Jun) 743

Anticholinergic Drugs for Nicotine Addiction and Withdrawal

(Medical Practice Question) (Apr) 479

Aortic Dissection (Medical Staff Conference) (Jun) 728

Apnea of Infancy—A Clinical Problem, Nora Davis,

Lee Bossung Sweeney (Apr) 429

Artery Disease, see Exercise and Coronary

Arthritis, see Differential Diagnosis of ‘Pseudoseptic
’

Arthritis, see Differentiating Pyogenic

Arthritis, see 'Pseudoseptic'

Arthritis, see Treatment ofRheumatoid

Arthroscopic Stapling of an Unstable Shoulder

(Medical Practice Question) (Apr) 489

Ascites, see Testingfor

Aspiration Cytology Characterization of Inflammatory Masses

(Clinical Investigation). Kent Bottles, Theodore R. Miller,

R. Brooke Jeffrey, Michael B. Cohen, Amy Stoloff, Martha Hales,

Britt-Marie Ljung, Elizabeth Donegan (Jun) 695

Assistant Surgeon at Elective Abdominal Tubal Ligation

(Medical Practice Question) (May) 612

770 THE WESTERN JOURNAL OF MEDICINE



VOLUME INDEX

[Asthma] , see Anaphylaxis

Asthma, see

Clinical Implications ofSeram Creatine Kinase Levels in

Atrial Natriuretic Factor (Medical Staff Conference) (May) 591

B
Bacteremia, see Treatment of
[Barriers to Medical Care] , see

Current Issues in Developmental Disabilities

Being Called to Account (Correspondence),

Marsha Milton Roberson (Feb) 231

Biliary Disorders, Noncalculous, see Empty Gallbladder Syndrome

Bioethics, see ‘Society Must Decide
'

Biopsy, see Chorionic Villus

Bite, Black Widow Spider, see Latrodectism

Bleeding Gastric Varices (Correspondence),

James J. Nestor (Feb) 232

Blood, Patients Negative for Fecal Occult, see

Screening Flexible Sigmoidoscopy

Bonica, John J. Lecture, see

2020 Glimpses Through the Anesthesia Retroprospectroscope

Book Reviews:

Arthroscopic Surgery Update, McGinty (Jun) 767

Atlas of Critical Care Chest Roentgenography, Victor (May) 632

Endocarditis, Sande etal (Apr) 501

Interpretation of Clinical Laboratory Tests—Reference Values and

Their Biological Variation, Siest etal (Jun) 767

Lifetime Care of the Paraplegic Patient, Bedrock (May) 632

Lipoplasty—The Theory and Practice of Blunt Suction Lipectomy

,

Hetter (Apr) 501

Matters of Life & Death : Risks vs Benefits of Medical Care

,

Robin (Apr) 502

Medical Oncology—Basic Principles and Clinical Management of

Cancer, Calabresi etal (May) 632

Mnemonics, Rhetoric and Poetics for Medics— Vol II,

Bloomfield & Pedley (Apr) 502

Occupational Low Back Pain. Pope etal (Jun) 767

Shoulder Surgery in the Athlete. Jackson (May) 632

Signs and Symptoms in Neurology, Swanson (Mar) 378

Soft and Hard Tissue Repair— Biological and Clinical Aspects,

Huntetal (Mar) 378

Textbook ofTwo-Dimensional Echocardiography,

Talano & Gardin (Apr) 501

Way of a Physician , Needleman (Mar) 378

[Bowel Invagination], see Intussusception

Boxing Off TV, see Get

Brain in Alzheimer’s Disease, see In Vivo Assessment of

Breadth of In Vitro Fertilization and Embryo Transfer (Editorial),

Alan H. DeChemey (Feb) 221

Breast Cancer, see Mammographic Detection ofEarly

Breast Cancer Detection (Editorial). Daniel B Kopans (Jan) 73

Bronchial Stenosis—A Complication ofHealed Endobronchial

Tuberculosis, Joseph L. Smith, C. Gregory Elliott,

C. DuWayne Schmidt. Robert L. Flinner (Mar) 361

Bronchiectasis, Association Between Male Sterility and, see

Young ’s Syndrome

Bronchiolitis Obliterans Due to Mycoplasma pneumoniae

,

David B, Coultas, Jonathan M. Samet, Cooley Butler (Apr) 471

Bubonic Plague, see Plasmids and Pestilence

Bums, see Overtreatment and Mistreatment ofWounds and

c
California, see Civil Commitment Considerations in

California, see Ophthalmomyiasis Externa in

California, see Update on Tarasoffin

Campylobacter Infections, see Extraintestinal

Campylobacterjejuni Septicemia—Epidemiology, Clinical Features

and Outcome (Clinical Review). Vinod K. Dhawan,

David D. Ulmer, Ronald Nachum. Bhavani Rao,

RosalinaC. See (Mar) 324

Editorial, Martin J. Blaser (Mar) 353

Cancer, see Manmographic Detection ofEarly Breast

Cancer Detection, see Breast

Cancer Screening Guidelines (Correspondence), David Wishart . (Jan) 86

Carcinoma, see Hepatocellular

Carcinoma Erysipeloides, see

Lymphangitic Cutaneous Metastases From Lung Cancer

[Cardiac] Valve Prolapse in Children, see Mitral

Cardiomyopathy, Restrictive, see

Clinical, Hemodynamic and Endomyocardial Biopsy Findings in

Cardiomyopathy , see Familial Automaticity-Conduction Disorder

Cardiopulmonary Intensive Care, see Pharmacology ofNeonatal

Resuscitation arid

Care and Well-being of Patients (Editorial) (May) 606

Cervical Nodes, see Evaluating Enlarged

Challenge of Short Stature (Editorial), Raymond L. Hintz (Jun) 740

Chicago Outbreak of Amebiasis, see 1933

Child Abuse, Covert, see Severe Iron Deficiency Anemia

Children, see Mitral Valve Prolapse in

Children, see Tympanostomy Tube Complications and Efficacy in

Chorionic Villus Biopsy (Medical Practice Question) (Feb) 211

Chromic Acid Injection , see Acute Renal Failure After

[Chromosome Translocation] , see Chronic Myelogenous Leukemia

Chronic Myelogenous Leukemia—Recent Advances in Treatment and

Pathogenesis (Medical Staff Conference) (Mar) 338

Civil Commitment Considerations in California (Information),

Keith Cheng (Apr) 497

Class of '85—OB Malpractice Fee Phobia Among Medical Students

(Correspondence), Wm. MacMillan Rodney (Jan) 90

Clinical, Hemodynamic and Endomyocardial Biopsy Findings in

Idiopathic Restrictive Cardiomyopathy (Clinical Investigation),

Jeffrey D. Hosenpud, Nelson R. Niles (Mar) 303

Clinical Aspects of Adult Epiglottitis, Richard E. Chaisson, Joel Ross,

J. Louise Gerberding, Merle A. Sande (Jun) 700

Clinical Ecology—A Critical Appraisal (Information),

California Medical Association Scientific Board Task Force on

Clinical Ecology (Feb) 239

Editorial (Feb) 219

Correspondence, Kern Wildenthal (May) 615

Clinical Implications of Serum Creatine Kinase Levels in Acute

Asthma, W. Michael Alberts, James H. Williams,

Joe W. Ramsdell (Mar) 321

Clinical Importance of the Determinants of the Hyponatremic Response

to Hyperglycemia (Correspondence),

Antonios H. Tzamaloukas (Jan) 89

Reply, Mark Moran, Rex L. Jamison (Jan) 89

Clinical Investigation:

Familial Automaticity-Conduction Disorder With Associated

Cardiomyopathy, Patricia Roberts Greenlee, Jeffrey L, Anderson,

Joan R. Lutz. Alan E, Lindsay, Arthur D. Hagan (Jan) 33

In Vitro Prostacyclin Production in the Hemolytic-Uremic Syndrome,

Richard L. Siegler, Jean B. Smith, Michael B. Lynch.

S. F. Mohammad (Feb) 165

Hemolytic-Uremic Syndrome—An Outbreak in Sacramento,

California, Martha F. Rogers, Lawrence D. Budnick, Ian Kirson,

Eugene S. Hurwitz, Milford H. Hatch, Cheryl A. Bopp,

Mohamed A. Karmali, G. William Gary. Robert Layne,

Lawrence B. Schonberger (Feb) 169

Clinical, Hemodynamic and Endomyocardial Biopsy Findings in

Idiopathic Restrictive Cardiomyopathy, Jeffrey D. Hosenpud,

Nelson R, Niles (Mar) 303

Linked Outbreaks of Hepatitis A in Homosexual Men and in Food

Service Patrons and Employees, Tom Kosatsky

,

John P. Middaugh (Mar) 307

Prevalence of Cellular Immunity to Coccidioidomycosis in a

Highly Endemic Area, Mary Jane Hicks. Roberta M. Hagaman,

Robert A. Barbee (Apr) 425

Evidence for Environmental Familiality of Kallikrein Excretion in Utah

Kindreds. Mary M. Dadone, Jean B. Smith. Douglas L. Anderton,

K. Owen Ash, Roger R. Williams (May) 559

Aspiration Cytology Characterization of Inflammatory Masses,

Kent Bottles, Theodore R. Miller. R Brooke Jeffrey,

Michael B. Cohen, Amy Stoloff, Martha Hales, Britt-Marie Ljung,

Elizabeth Donegan (Jun) 695

Clinical Review:

Campylobacterjejuni Septicemia—Epidemiology, Clinical Features

and Outcome, Vinod K. Dhawan, David D. Ulmer, Ronald Nachum,

JUNE 1986 144 6 771



VOLUME INDEX

BhavaniRao, RosalinaC. See (Mar) 324

Editorial, Martin J. Blaser (Mar) 353

Clinical Science Review:

Expanding Role of Oxygen Free Radicals in Clinical Medicine,

Murray A. Katz (Apr) 441

Editorial, Peter A. Ward (Apr) 458

Coalitions Make Sense (Editorial) (May) 604

Coccidioidomycosis, see Prevalence ofCellular Immunity to

Cochlear Implants for Deafness (Medical Practice Question) . . . (Jun) 766

Colorado, see High Altitude Edema in Vail,

Commentary:

Health Promotion—An Ethical Perspective, Roger Bush (Jan) 102

Therapeutic Value of Pets, Faith T. Fitzgerald (Jan) 103

Three Books, E. R W. Fox (Apr) 496

Commercialism, see Will

Compartment Syndrome, set Acupuncture-Needle-Induced

Comprehensive School-Based Teen Centers (Public Health and

Preventive Medicine), Jeffrey M. Davis, Joyce G. DeVaney (May) 622

[Computed Tomography], see

Radiologic Imaging Modalitiesfor Evaluating Lymph Nodes

Computerization in Health Care, see Thoughts on

Conduction Disorder With Associated Cardiomyopathy, see

Familial Automaticity-

[Conjunctivitis], see Ophthalmomyiasis Externa

Contact Lenses and Respirator Use (Correspondence),

Michael Gondek (Jan) 87

Coping Behaviors Among Practicing Physicians, see Health Habits and

Coronary Artery Disease, see Exercise and

Coronary Artery Disease, see Physical Activity and

Correction: Fever and Pancytopenia in an Alcoholic Patient

(Correspondence), Peter Barnes (Jun) 752

Correction— Hepatitis A (Correspondence), David E. Dassey ..(Jan) 92

WalterE.Ward (Mar) 364

Edward K. Marked (Jun) 750

Correspondence:

Acupuncture-Needle-Induced Compartment Syndrome,

David L. Smith, Michael H. Walczyk. Stephen Campbell .
.
(Apr) 478

AIDS—The Responsibility of Health Workers to Assume Some Degree

of Personal Risk, Hugh Frank (Mar) 363

AIDS Transmission, James M . Campbell (Jan) 92

Anger and Frustration Revisited, E. A . Ravitz (Jan) 88

Being Called to Account, Marsha Milton Roberson (Feb) 231

Bleeding Gastric Varices, James J. Nestor (Feb) 232

Cancer Screening Guidelines, David Wishart (Jan) 86

Class of '85—OB Malpractice Fee Phobia Among Medical Students,

Wm. MacMillan Rodney (Jan) 90

Clinical Importance of the Determinants of the Hyponatremic Response

to Hyperglycemia, Antonios H Tzamaloukas (Jan) 89

Reply, Mark Moran. Rex L. Jamison (Jan) 89

Contact Lenses and Respirator Use, Michael Gondek (Jan) 87

Correction: Fever and Pancytopenia in an Alcoholic Patient.

Peter Barnes (Jun) 752

Correction— Hepatitis A, David E. Dassey (Jan) 92

WalterE.Ward (Mar) 364

Edward K. Marked (Jun) 750

Diabetes and Pregnancy, A. David Barnes (May) 614

Differential Diagnosis of ‘Pseudoseptic' Arthritis,

Jeffrey L. Jones (Apr) 477

Do-Not-Resuscitate Orders Viewed Aftera Year of Residency,

MarcTunzi (Jan) 91

Entamoeba histolytica Spread by Food, Walter E. Ward (Mar) 364

Edward K. Marked (Jun) 750

Erroneous Academic Identification, Kern Wildenthal (May) 615

Evaluating Chronic Encephalopathy From Organic Solvents.

Alvin Markovitz (Jan) 91

Franklin Drucker (May) 614

Evaluating Enlarged Cervical Nodes, Elliot Abemayor,

Rinaldo F. Canalis (Feb) 230

Fatigue Fracture, Not Pseudofracture, S. B Reich (Jan) 90

Get Boxing Off TV, Herschel S. Zackheim (May) 614

Hepatocellular Carcinoma—Screening and Latency Period,

Doug Trotter (Mar) 363

Reply, Alexander Tseng. Jr (Mar) 363

Hypertrophic Lingual Tonsils and Cough, Joel F. Lehrer (Feb) 229

In Vivo Assessment of the Brain in Alzheimer's Disease,

Elliot M. Frohman. Stanley van den Noort (Apr) 476

Just Looking for a Chance to Sue, E. R. W. Fox (Jun) 751

Magnetic Resonance Imaging and Intravenous Infusion Devices,

William A. Franklin (Jun) 750

Medicare Island, E. R. W. Fox (Feb) 231

Medicine as a Mercantile Industry , Barry D. Orvell (Jun) 751

Neuropsychological Assessment, Franklin Drucker (May) 614

1933 Chicago Outbreak of Amebiasis, Edward K. Marked .... (Jun) 750

Operation of Infusion Devices in Magnetic Fields,

Richard E. Crass (Feb) 229

Reply, Mary B. Engler (Feb) 230

William A. Franklin (Jun) 750

Osteoporosis and the American Diet, Ira E. Baillie (Feb) 233

Overtreatment and Mistreatment ofWounds and Bums,

George B. Markle IV (Feb) 233

Physical Activity and Coronary Artery Disease, Robert A. Bruce,

Eric B. Larson (May) 613

Precise Terminology, Richard H. Mailman (Apr) 475

Pregnancy Following Ureteroneocystostomy,

Robert C. Whitesitt (Apr) 475

Prostaglandins— Lifesaving Drugs for Postpartum Uterine Atony,

Valerian A. Catanzarite (Apr) 477

‘Pseudoseptic' Arthritis:

Ronald V. Loge (Jan) 87

Brian F. Mandell (Jan) 88

Psychological Impact of AIDS on Primary Care Physicians,

Leon McKusick, William Horstman. Donald Abrams,

Thomas J. Coates (Jun) 751

Testing for Ascites, Henry Schneiderman (Jan) 86

Town-Meeting Mechanism, Frederick M. Epstein (May) 615

Tuberculous Peritonitis and Liver Cirrhosis, Andrea Salmi .... (Apr) 476

Update on Tarasoff in California, Ronald Shlensky (Feb) 232

[Cost-Effective Health Care], see

Glucagonoma—An Under-Diagnosed Syndrome?
Cough, set Hypertrophic Lingual Tonsils and
Creatine Kinase Levels in Acute Asthma, see

Clinical Implications of
Crisis, see Well-Developed Democracies in

Cross-cultural Medicine:

Health Care Usage by Hispanic Outpatients as a Function of Primary

Language, Dale J. Hu, Ruth M. Coved (Apr) 490

Editorial (Apr) 460

[Cults in Ancient Times] , see Imhotep and Medicine

Current Issues in Developmental Disabilities (Information),

Robert B. Allport, Laurie A. Soman (Jun) 763

Cytoxan Therapy for Multiple Sclerosis

(Medical Practice Question) (Jan) 98

D
Deafness, see Cochlear Implantsfor

Democracies in Crisis, see Well-Developed

Depression—Medical Utilization and Somatization, Wayne Katon,

Alfred O. Berg, Anthony J. Robins, Steven Risse (May) 564

Developmental Disabilities, see Current Issues in

Diabetes and Pregnancy (Correspondence). A. David Barnes . . (May) 614

Diagnosing Intussusception (Editorial), Alfred A. de Lorimier,

Michael R. Harrison (Jun) 741

Diagnostic Evaluation of Syncope (Topics in Primary Care Medicine),

Barry M. Stults, Roy J. Gandolfi (Feb) 234

Diet, see Osteoporosis and the American

Differential Diagnosis of 'Pseudoseptic' Arthritis (Correspondence),

Jeffrey L. Jones (Apr) 477

Differentiating Pyogenic Arthritis From Spontaneous Hemarthrosis in

Patients With Hemophilia, Richard T. Edison III.

L. Barth Reller (Jan) 42

Disabilities, see Current Issues in Developmental

Do-Not- Resuscitate Orders Viewed After a Year of Residency

(Correspondence). Marc Tunzi (Jan) 91

772 THE WESTERN JOURNAL OF MEDICINE



VOLUME INDEX

Drug Fever (Topics in Primary Care Medicine). Kusum L. Kumar,
James B. Reuler (Jun) 753

Drugs, set Anticholinergic

E
[Ear Infections], see Tympanostomy Tube Complications

Echocine for Diagnosis of Sinusitis (Medical Practice Question) (Mar) 317

Ecology, see Clinical

[Edema, Airway], see Anaphylaxis

Edema, see High Altitude Pulmonary

Editorials:

Breadth of In Vitro Fertilization and Embryo Transfer,

Alan H. DeChemey (Feb) 221

Breast Cancer Detection. Daniel B. Kopans (Jan) 73

‘Care and Well-being of Patients' (May) 606
Challenge of Short Stature, Raymond L. Hintz (Jun) 740
Coalitions Make Sense (May) 604
Diagnosing Intussusception, Alfred A. de Lorimier,

Michael R. Harrison (Jun) 741

Exemplary Performance (Feb) 219
Extraintestinal Campylobacter Infections, Martin J. Blaser . . . (Mar) 353

Group Think (Jun) 741

How About Some Affirmative Action for Patient Advocacy? . . . (Apr) 458
Human Anaphylaxis, Lawrence M. Lichtenstein (Mar) 355

Imaging Modalities for Lymph Nodes, Joseph K. T. Lee (Jan) 76

New Look in Government Regulation? (Jan) 73

Of English and Health Care (Apr) 460
Paraneoplastic Syndromes, F. Anthony Greco (May) 604
‘Society Must Decide’ (Feb) 220
Those Nasty Radicals, Peter A. Ward (Apr) 458
Thoughts on the Coming Computerization in Health Care .... (Mar) 354
Treatmentof Bacteremia, John N. Sheagren (Feb) 219
Typhoid Fever— ‘Recherches du Temps Perdu,’

Sherwood L. Gorbach (May) 606
Well-Developed Democracies in Crisis (Jun) 740
What Is Medicine (Organized Medicine) Really All About? . . . . (Jan) 76

Will Commercialism Destroy the Medical Profession? (Mar) 353

Correspondence, Barry D. Orvell (Jun) 751

Embryo Transfer, see Breadth ofIn Vitro Fertilization and
Empty Gallbladder Syndrome— Results of Operation for Noncalculous

Biliary Disorders, Victor A. Ferraris (Apr) 437
Encephalopathy From Organic Solvents, see Evaluating Chronic

Endobronchial Tuberculosis, see Bronchial Stenosis

Endoscopic Observations of the Pharyngeal Airway During Treatment

of Obstructive Sleep Apnea With Nasal Continuous Positive Airway

Pressure—A Pneumatic Splint, Ronald A. Popper,

M. Joseph Leidinger, Adrian J. Williams (Jan) 83

English and Health Care, Of (Editorial) (Apr) 460
Entamoeba histolytica Spread by Food (Correspondence),

Walter E. Ward (Mar) 364
Edward K. Marked (Jun) 750

[Enteritis, Acute]
, see Campylobacterjejuni Septicemia

Entertainers, see Voice Problems in

Entrepreneurship, Physicians and, see

Ethics Remain at the Heart ofMedicine

Environmental Familiality of Kallikrein Excretion in Utah Kindreds,

see Evidencefor

Epiglottitis, see Clinical Aspects ofAdult

Epitomes:

Obstetrics and Gynecology:

The NORPLANT Contraceptive System, Donald Minkler .... (Jan) 68

External Cephalic Version, Earle Y. Oki (Jan) 68

Vaginal Delivery After Previous Cesarean Section.

Jeffrey P. Phelan (Jan) 69

In Vitro Fertilization and Embryo Transfer, Clifford A. Walters . (Jan) 70

Rh Immune Globulin Update, E. R. Jennings (Jan) 70

Chorionic Villus Sampling, W. Allen Hogge. Mitchell S. Golbus (Jan) 71

Use of Lasers for the Treatment of Squamous Cell Carcinoma In Situ of

the Uterine Cervix, Duane E. Townsend (Jan) 7

1

Nuclear Medicine:

Radionuclide Scrotal Imaging, Fred S. Mishkin (Feb) 212

Multiple-Gated Equilibrium Radionuclide Ventriculography to Assess

Heart Function, Maleah Grover-McKay

,

Heinrich R. Schelbert (Feb) 212
Leukocyte Imaging for Detecting Acute Inflammatory Processes.

Michael S. Kipper (Feb) 213
Evaluation of Gastric Emptying Rates, Philip Braunstein,

Robert L. Bridges (Feb) 213
Thyroid Cancer—Treatment Phase, W. H Blahd (Feb) 214
Radionuclide Diagnosis of Varicocele in Infertility.

Craig D. Weiner (Feb) 214
Preoperative Scintigraphic Location of Parathyroid Tumors, Michael

C. C. Ling, Michael D. Okerlund (Feb) 215
Ureteral Reflux and Residual Volumes—Minimizing Irradiation, John

Miller (Feb) 216
Bone Scintigraphy—No Diagnostic Equal, David C. Price .... (Feb) 216
Single-Photon Emission Computed Tomography Bone Imaging—

A

New Dimension in the Investigation of Back Pain,

Philip Braunstein, Robert L. Bridges (Feb) 217
Single-Photon Emission Computed Tomography Using Thallium 201

for Evaluating Coronary Artery Disease, Jamshid Maddahi, Daniel

Berman (Feb) 217

Chest Diseases:

Use of Anticholinergic Drugs for Asthma, Donald P. Tashkin . . (Mar) 344
Clinical Utility of Bronchoalveolar Lavage, Michael Stulbarg . . (Mar) 345

Respiratory Muscle Fatigue, Michael J. Belman (Mar) 346

Sarcoidosis and Hypercalcemia, Om P. Sharma (Mar) 345

Continuous Monitoring of Mixed Venous Oxygen Saturation,

SeungC. Yang, James R. Dexter (Mar) 346
Nasal Continuous Positive Airway Pressure—Treatment for

Obstructive Sleep Apnea, Richard A. Nusser (Mar) 347

Lung Abscess. Randy C. Arai, G. A. Lillington (Mar) 347

Air Travel and Patients With Pulmonary Problems,

Henry Gong, Jr (Mar) 348

Noninvasive Determinations of Arterial Oxygenation and C0 2 Tension,

Robert J. Fallat (Mar) 349

Home Oxygen Therapy, Philip M. Gold (Mar) 349

Passive Smoking and Health, David B. Coultas,

Jonathan M. Samet (Mar) 350

Acquired Immunodeficiency Syndrome—The Diagnosis of

Pneumocystis carinii Pneumonia, Jeffrey A. Golden (Mar) 350

Bronchoscopic Needle Aspiration, Deborah Shure (Mar) 351

Nutrition and Ventilator-Dependent Patients, James F. Orme, Jr (Mar) 35

1

Ophthalmology:

Viral Corneal Disease, Richard Grutzmacher (Apr) 452

Ocular Manifestations of the Acquired Immunodeficiency Syndrome,

Gary N. Holland (Apr) 452

Approaches to Surgical Repair of Adult Strabismus,

Kenneth W. Wright (Apr) 453

Treatmentof Retinopathy of Prematurity, AlanM. Roth (Apr) 453

Current Approach to Intractable Glaucoma, George Baerveldt . . (Apr) 454
Ultraviolet Filtration and Light Damage, Michael F. Marmor . . (Apr) 454
Recessive Human CancerGenes, A. Linn Murphree (Apr) 455

Diabetic Macular Edema, James L. Kinyoun (Apr) 455

Treatmentof Macular Pucker, Maurice B. Landers (Apr) 456
Botulinum Toxin Therapy in the Management of Strabismus and Lid

Disorders, Arthur L. Rosenbaum, Alan B. Scott (Apr) 456

Anesthesiology:

Acute and Chronic Pain Diagnosis and Treatment—Algology

,

Richard J. Kroening (May) 596

Awareness and Anesthesia, MartinS. Bogetz (May) 597

Recent Advances in Managing Cancer Pain—The Anesthesiologist’s

Role, Theresa Ferrer-Brechner (May) 597

Bupivacaine Toxicity, Mark A. Rosen (May) 598

Hypokalemia and Potassium Administration in the Perioperative

Period, Martin W. Allard (May) 599

Malignant Hyperthermia Update, David I. Sessler,

Robert C. Reynolds (May) 599

The Choice of Anesthesia in Myocardial Ischemia,

Martin J. London (May) 600

Patient-Controlled Analgesia—A New Concept in Postoperative Pain

Control, Bradford D. Hare (May) 601

Spinal Narcotics, Jay B. Brodsky (May) 602

Physical Medicine and Rehabilitation:

Powered Mobility for Very Young Disabled Children,

Gary A. Okamoto, Charlene Butler (Jun) 733
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Managing Lymphedema With Gradient Pressure—New Devices,

Kathleen R. Bell, Margaret C. Hammond (Jun) 734

Sports Medicine—Muscular Strain, Glen A. Halvorson (Jun) 734

Respirator-Dependent Patients With Duchenne Type Muscular

Dystrophy and Amyotrophic Lateral Sclerosis, Ross M. Hays,

Kenneth M. Jaffe (Jun) 735

Advances in Orthoticsand Mobility Devices for Children With Physical

Disability, Gabriella E. Molnar, Jennie G. Byrd (Jun) 735

Sonographic Urodynamics, Inder Perkash (Jun) 736

Cognitive Rehabilitation. D. N. Cope (Jun) 736

Wheelchair Sports Medicine, Julie G. Botvin Madorsky (Jun) 737

Functional Electrical Stimulation, Michael S. Weiss (Jun) 738

Vocational Potential in Multiple Sclerosis, Bruce E. Becker . . . . (Jun) 738

Orthostatic Hypotension and Cardiopulmonary Response to

Compressive Garments After Spinal Cord Injury,

Margaret C. Hammond, Kathleen R. Bell (Jun) 739

Epstein-Barr Virus Hepatitis, see

Near-Fatal Coagulopathy Associated With

Erroneous Academic Identification (Correspondence),

Kern Wildenthal (May) 615

Estrogens, see Postmenopausal

[Ethics in Medicine], see 'Society Must Decide
’

Ethics Remain at the Heart of Medicine— Physicians and

Entrepreneurship, Albert R. Jonsen (Apr) 480

Ethylene Glycol Intoxication With Multisystem Failure, see Severe

Evaluating Chronic Encephalopathy From Organic Solvents

(Correspondence), Alvin Markoyitz (Jan) 91

Franklin Drucker (May) 614

Evaluating Enlarged Cervical Nodes (Correspondence),

Elliot Abemayor, Rinaldo F. Canalis (Feb) 230

Evidence for Environmental Familiality of Kallikrein Excretion in Utah

Kindreds (Clinical Investigation), Mary M. Dadone. Jean B. Smith,

Douglas L. Anderton, K. Owen Ash, Roger R. Williams . . . (May) 559

Exemplary Performance (Editorial) (Feb) 219

Exercise and Coronary Artery Disease—What Should We Be

Recommending to Our Patients (and Ourselves)?

(Medical Staff Conference) (Feb) 205

Correspondence, Robert A. Bruce, Eric B. Larson (May) 613

Expanding Role of Oxygen Free Radicals in Clinical Medicine

(Clinical Science Review), Murray A. Katz (Apr) 441

Editorial, Peter A. Ward (Apr) 458

Extracorporeal Fertilization and Embryo Transfer in the Treatment of

Infertility (Specialty Conference) (Feb) 195

Editorial, Alan H. DeChemey (Feb) 221

Extracorporeal Shock Wave Lithotripsy

(Medical Practice Question) (Mar) 314

Extraintestinal Campylobacter Infections (Editorial),

Martin J. Blaser (Mar) 353

Eye, see Watery

Eyeliner, see Permanent

F

Familial Automaticity-Conduction Disorder With Associated

Cardiomyopathy (Clinical Investigation), Patricia Roberts Greenlee,

Jeffrey L. Anderson, Joan R. Lutz, Alan E. Lindsay,

Arthur D. Hagan (Jan) 33

Fatigue Fracture, Not Pseudofracture (Correspondence),

S. B. Reich (Jan) 90

Fertilization, see Breadth ofIn Vitro

Fertilization and Embryo Transfer, see Extracorporeal

Fever, see Drug

Fever and Pancytopenia in an Alcoholic Patient (Clinicopathologic

Conference From USC), Discussants: Peter Barnes,

Edward De Leonardis, Donald Feinstein, ParakramaChandrasoma,

JohnM.Leedom (Jan) 58

Correspondence, Peter Barnes (Jun) 752

[Fine Needle Aspiration Biopsy Smears], see

Aspiration Cytology . . . Inflammatory Masses

Food [Contaminated], see Entamoeba histolytica Spread by

Food Service Patrons and Employees, see

Linked Outbreaks ofHepatitis A in Homosexual Men and

Fracture, see Fatigue

Gallbladder Syndrome, see Empty
Gastric Varices, see Bleeding

Genitalia, see Necrotizing Soft-Tissue Infections of
[Geriatric Medicine], see Therapeutic Value ofPets

Get Boxing OffTV (Correspondence), HershelS. Zackheim . . (May) 614

[Glomerular Filtration Rate] , see Atria! Natriuretic Factor

Glucagonoma—An Under- Diagnosed Syndrome?, Robert J. Bolt,

Henry Tesluk, Carlos Esquivel, Casimir A. Domz (Jun) 746

Government Regulation, see New Look in

Gram-Negative Bacteremia, see New Developments in the Treatment of

Group Think (Editorial) (Jun) 741

[Growth, Human], see Short Stature

Guidelines, see Cancer Screening

H
[Headaches] , see Spectrum ofPituitary Adenoma Hemorrhage
Health Care, see Thoughts on the Coming Computerization in

Health Care Delivery:

Postmenopausal Estrogens—Current Prescribing Patterns of San Diego

Gynecologists. Elizabeth Barrett-Connor (May) 620

Screening Flexible Sigmoidoscopy by Primary Care

Physicians— Effectiveness and Costs in Patients Negative for Fecal

Occult Blood, MarkC. Rumans, Kent G. Benner, Emmet B. Keeffe,

John M. Custis, Darrell R. Lockwood, Gregory E. Craner . . . (Jun) 756

Health Care Usage by Hispanic Outpatients as a Function of Primary

Language (Cross-cultural Medicine), Dale J. Hu,

Ruth M. Coveil (Apr) 490

Editorial (Apr) 460

Health Habits and Coping Behaviors Among Practicing Physicians,

Lawrence S. Linn, Joel Yager, Dennis Cope, Barbara Leake . (Apr) 484

Health Promotion—An Ethical Perspective (Commentary),

Roger W. Bush (Jan) 102

Health Workers, see AIDS— The Responsibility of

HELLP Syndrome, see Hemolysis, Elevated Liver Enzymes

Hemarthrosis in Patients With Hemophilia, see

Differentiating Pyogenic Arthritis From Spontaneous

Hemolysis, Elevated Liver Enzymes and Low Platelet Count—The
HELLP Syndrome, KleaD. Bertakis, Donald B. Hufford . . . . (Jan) 81

HemolyticUremic Syndrome—An Outbreak in Sacramento, California

(Clinical Investigation), Martha F. Rogers, Lawrence D. Budnick,

Ian Kirson, Eugene S. Hurwitz. Milford H. Hatch, Cheryl A. Bopp.

Mohamed A. Karmali. G. William Gary, Robert Layne,

Lawrence B. Schonberger (Feb) 169

Hemolytic-Uremic Syndrome, see In Vitro Prostacyclin Production in

Hemophilia, see Differentiating Pyogenic Arthritis From Spontaneous

Hemarthrosis in Patients With

Hepatitis, see Near-Fatal Coagulopathy Associated With

Hepatitis A, see Correction

Hepatitis A in Homosexual Men and in Food Service Patrons and

Employees, see Linked Outbreaks of

Hepatocellular Carcinoma—Screening and Latency Period

(Correspondence), Doug Trotter (Mar) 363

Reply, Alexander Tseng, Jr (Mar) 363

High Altitude Pulmonary Edema in Vail, Colorado, 1975-1982,

Aris M. Sophocles, Jr (May) 569

Hispanic Outpatients, see Health Care Usage by

[Hodgkin's Disease, Lymphocyte-depleted], see

Fever and Pancytopenia in an Alcoholic Patient

[Homophobia], see Precise Terminology

Homosexuality, see Physicians 'Attitudes Toward

Homosexual Men. see Linked Outbreaks ofHepatitis A in

Hospitalized Patients, see Malnutrition in

[Houseofficer Stress] , see Internship

How About Some Affirmative Action for Patient Advocacy?

(Editorial) (Apr) 458

Human Anaphylaxis (Editorial), Lawrence M. Lichtenstein . . . (Mar) 355

Hypercalcemia, see Acquired Immunodeficiency Syndrome and

Hyperglycemia, see Clinical Importance ofthe Determinants ofthe

Hyponatremic Response to

Hypertension Research in Program Redirection, see

Using the Results of

Hypertrophic Lingual Tonsils and Cough (Correspondence),

Joel F. Lehrer (Feb) 229

Hyponatremic Response to Hyperglycemia, see

Clinical Importance ofthe Determinants ofthe
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I

Imaging, see Magnetic Resonance

Imaging Modalities for Lymph Nodes (Editorial),

Joseph K. T. Lee (Jan) 76

Imhotep and Medicine—A Reevaluation (Medicine in Perspective),

GuenterB. Risse (May) 622

Immunity to Coccidioidomycosis, see Prevalence ofCellular

Immunizations for Adults (Topics in Primary Care Medicine),

EliseoJ. Perez-Stable (May) 616

[Impairment, Physician], set Internship

Implants for Deafness, see Cochlear

Impotence, see Metoclopramide-lnduced Reversible

Incidence ofAcute Rheumatic Fever in a Suburban Area of Los

Angeles—A Ten-Year Study , Alberto Odio (Feb) 1 79

Indications for Tonsillectomy (Medical Practice Question) .... (Apr) 489

Infancy , see Apnea of

Infections of the Perineum and Genitalia, see Necrotizing Soft-Tissue

[Infectious Diseases], see Immunizationsfor Adults

Infertility, see Male

Infertility, Treatment of, see

Extracorporeal Fertilization and Embryo Transfer in

Inflammatory Masses, see Aspiration Cytology Characterization of

Information:

Physicians’ Attitudes Toward Homosexuality—Survey of a California

County Medical Society, Wm. Christopher Mathews,

Mary W. Booth, John D. Turner, Lois Kessler (Jan) 106

Correspondence, Richard H. Mailman (Apr) 475

Nonsurgical Management of Necrotizing External Otitis,

Marc F. Colman, Rinaldo F. Canalis (Jan) 1 10

Clinical Ecology—A Critical Appraisal, California Medical

Association Scientific Board Task Force on Clinical Ecology (Feb) 239

Editorial (Feb) 219

Correspondence. Kern Wildenthal (May) 615

Misdiagnosis ofCommon Medical Problems in Patients Referred to an

AIDS Clinic— ‘Pseudo-AIDS,’ Harry Hollander,

Dawn D. Cortland (Mar) 375

Mitral Valve Prolapse in Children, Ronald D. Greenwood .... (Mar) 375

Civil Commitment Considerations in California, Keith Cheng . . (Apr) 497

Role of the Ombudsman in the Modem Medical Center,

Merle Waxman, Kenneth L. Vosti, Allen B. Barbour (May) 627

Watery Eye, Warren H. Victor (Jun) 759

Current Issues in Developmental Disabilities. Robert B. Allport,

Laurie A. Soman (Jun) 763

Infusion Devices in Magnetic Fields, see Operation of
Inland Presentation of Vibrio vulnificus Primary Septicemia and

Necrotizing Fasciitis, Ronald D. Jenkins, Jeffrey M. Johnston . (Jan) 78

[Insect Allergy], see Human Anaphylaxis

Intensive Care, see

Pharmacology ofNeonatal Resuscitation and Cardiopulmonary

Internship—A Prospective Investigation of Emotions and Attitudes

(Medical Education), Donald E. Girard, Diane L. Elliot, David H.

Hickam, Landy Sparr, Nancy G. Clarke, Linda Warren,

James Koski (Jan) 93

Interosseous Pressure Measurement (Medical Practice Question) (May) 619

In the Forefront:

‘Society Must Decide'—Oregon Health Decisions: Biovaluation

Beyond Bioethics, Ralph Crawshaw (Feb) 246

Editorial (Feb) 220

Correspondence, Frederick M. Epstein (May) 615

Intravenous Infusion Devices, see Magnetic Resonance Imaging and

Intussusception, see Diagnosing

Intussusception (Specialty Conference) (Jun) 722

Editorial, Alfred A. de Lorimier, Michael R. Harrison (Jun) 741

In Vitro Prostacyclin Production in the Hemolytic-Uremic Syndrome

(Clinical Investigation), Richard L. Siegler, Jean B. Smith,

Michael B. Lynch. S. F. Mohammad (Feb) 165

In Vivo Assessment of the Brain in Alzheimer’s Disease

(Correspondence), Elliot M. Frohman, Stanley van den Noort (Apr) 476

[Islet Cell Tumors] , see Glucagonoma

J

JustLookingforaChancetoSue(Correspondence), E. R. W. Fox (Jun) 751

K
Kallikrein Excretion in Utah Kindreds, see

Evidencefor Environmental Familiality of

L

Language, see

Health Care Usage by Hispanic Outpatients as a Function ofPrimary
[Larval Infestation] . see Ophthalmomyiasis Externa

Latrodectism—Effects of the Black Widow Spider Bite,

Patrick K. Timms, Robert B Gibbons (Mar) 315

Leukemia, see Chronic Myelogenous

Linked Outbreaks of Hepatitis A in Homosexual Men and in Food

Service Patrons and Employees (Clinical Investigation),

Tom Kosatsky, John P. Middaugh (Mar) 307

Liver Cirrhosis, see Tuberculous Peritonitis and

Liver Cyst, see Serous Adenocarcinoma ofthe Ovary Presenting as a

Liver Enzymes and Low Platelet Count, see Hemolysis, Elevated

Low Back Pain Exacerbated by Psychosocial Factors,

V. Jane Derebery, William H. Tullis (May) 574

Lung Cancer Mimicking Cellulitis, see

Lymphangitic Cutaneous Metastases

[Lyme Disease] , see Differential Diagnosis of Pseudoseptic 'Arthritis

Lymphangitic Cutaneous Metastases From Lung Cancer Mimicking

Cellulitis—Carcinoma Erysipeloides, Howard J. Homier,

C. Stephen Goetz, Dermis D. Weisenburger (May) 610

Lymph Nodes, see Imaging Modalitiesfor

Lymph Nodes, see Radiologic Imaging Modalitiesfor Evaluating

M
Magnetic Fields, see Operation ofInfusion Devices in

Magnetic Resonance for Evaluating Lymph Nodes, see

Radiologic Imaging Modalities

Magnetic Resonance Imaging (Medical Practice Question) .... (Jan) 101

Magnetic Resonance Imaging and Intravenous Infusion Devices

(Correspondence), William A. Franklin (Jun) 750

Male Infertility (Topics in Primary Care Medicine),

R. Dale McClure (May) 365

Malnutrition in Hospitalized Patients— Diagnosis and Treatment

(Medical Staff Conference) (Jan) 63

Malpractice Fee Phobia Among Medical Students, see Class of '85

Mammographic Detection of Early Breast Cancer—Ten Years’

Experience in a Community Hospital, Frederick R. Margolin,

Michael D. Lagios (Jan) 46

Editorial, Daniel B. Kopans (Jan) 73

Medical Education:

Internship—A Prospective Investigation of Emotions and Attitudes,

Donald E. Girard, Diane L. Elliot. David H. Hickman, Landy Sparr,

Nancy G. Clarke, Linda Warren, James Koski (Jan) 93

Medical Practice Questions:

Acoustic Impedance Testing in School Screening Program .... (Mar) 376

Anticholinergic Drugs for Nicotine Addiction and Withdrawal . (Apr) 479

Arthroscopic Stapling of an Unstable Shoulder (Apr) 489

Assistant Surgeon at Elective Abdominal Tubal Ligation (May) 612

Chorionic Villus Biopsy (Feb) 211

Cochlear Implants for Deafness (Jun) 766

Cytoxan Therapy for Multiple Sclerosis (Jan) 98

Echocine for Diagnosis of Sinusitis (Mar) 317

Extracorporeal Shock Wave Lithotripsy (Mar) 314

Indications for Tonsillectomy (Apr) 495

Interosseous Pressure Measurement (May) 619

Magnetic Resonance Imaging (Jan) 101

Permanent Eyeliner (Mar) 328

Sleep Studies for Obstructive Sleep Apnea (Jun) 749

Treatment ofRheumatoid Arthritis With Metronidazole (Jun) 703

Treatment of Rheumatoid Arthritis With Sex Hormones (May) 624

Medical Profession, see Will Commercialism Destroy
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Medical Progress:

Radiologic Imaging Modalities, Including Magnetic Resonance, for

Evaluating Lymph Nodes, Georges C. Dooms, Hedvig Hricak (Jan) 49

Editorial, Joseph K. T. Lee (Jan) 76

New Developments in the Treatment of Gram-Negative Bacteremia,

Mark A. Jacobson, Lowell S. Young (Feb) 185

Editorial, John N. Sheagren (Feb) 219

Response of Paraneoplastic Syndromes to Antineoplastic Therapy,

Maurie Markman (May) 580

Editorial, F. Anthony Greco (May) 606

Short Stature—Physiology and Pathology, David L. Rimoin,

Zvi Borochowitz, William A. Horton (Jun) 710

Editorial, Raymond L. Hintz (Jun) 740

Medical Staff Conferences:

Malnutrition in Hospitalized Patients— Diagnosis and Treatment,

Discussant: Robert B. Baron (Jan) 63

Exercise and Coronary Artery Disease—What Should We Be

Recommending to Our Patients (and Ourselves)?. Discussant:

C. Noel Bairey (Feb) 205

Correspondence, Robert A. Bruce, Eric B. Larson (May) 613

Chronic Myelogenous Leukemia—Recent Advances in Treatment and

Pathogenesis, Albert B. Deisseroth, Sarla Purohit,

Alfredo R. Lopez (Mar) 338

Plasmids and Pestilence—Biological and Clinical Aspects of Bubonic

Plague, Discussant: Donald E. Ganem (Apr) 447

Atrial Natriuretic Factor, Discussant: Martin G. Cogan (May) 591

Aortic Dissection. Discussants: Jeff Weingarten,

Lawrence M. Tierney, Jr (Jun) 728

Medicare Island (Correspondence), E. R. W. Fox (Feb) 231

Medicine, see Ethics Remain at the Heart of

Medicine [Ancient], see Imhotep and

Medicine as a Mercantile Industry (Correspondence),

Barry D. Orvell (Jun) 751

Medicine in Perspective:

Imhotep and Medicine—A Reevaluation, Guenter B. Risse . . . (May) 622

Medicine (Organized Medicine), see What Is

Mercantile Industry, see Medicine as a

Metoclopramide-Induced Reversible Impotence,

RogerG. Berlin (Mar) 359

Metronidazole, see Treatment ofRheumatoid Arthritis With

Misdiagnosis ofCommon Medical Problems in Patients Referred to an

AIDS Clinic
—

‘Pseudo-AIDS' (Information), Harry Hollander,

Dawn D. Cortland (Mar) 373

Mitral Valve Prolapse in Children (Information),

Ronald D. Greenwood (Mar) 375

Multiple Sclerosis, see Cytoxan Therapyfor

Munchausen by Proxy, see Severe Iron Deficiency Anemia

Mycoplasma pneumoniae, see Bronchiolitis Obliterans Due to

N
Natriuretic Factor, see Atria!

Near-Fatal Coagulopathy Associated With Epstein-Barr Virus

Hepatitis, Jordan W. Tappero, C. George Ray, Eskild A. Petersen,

James Corrigan, Jr (Apr) 462

Necrotizing External Otitis, see Nonsurgical Management of

Necrotizing Fasciitis, see

Inland Presentation ofW ibrio vulnificus Primary Septicemia and

Necrotizing Soft-Tissue Infections of the Perineum and

Genitalia— Etiology and Early Reconstruction, Peter R. Carroll,

Eugene V. Cattolica, Charles W. Tbrzan, Jack W. McAninch . (Feb) 174

Neonatal Resuscitation and Intensive Care, see Pharmacology of
Neuropsychological Assessment (Correspondence),

Franklin Drucker (May) 614

New Developments in the Treatment of Gram-Negative Bacteremia

(Medical Progress), Mark A. Jacobson, Lowell S. Young ...(Feb) 185

Editorial, John N. Sheagren (Feb) 219

New Look in Government Regulation? (Editorial) (Jan) 73

Nicotine Addiction and Withdrawal, see Anticholinergic Drugsfor
1933 Chicago Outbreak of Amebiasis (Correspondence),

Edward K. Markell (Jun) 750

Nonsurgical Management of Necrotizing External Otitis (Information),

Marc F. Colman, Rinaldo F. Canalis (Jan) 1 10

[Nutritional Grand Rounds] , see Malnutrition in Hospitalized Patients

o
Obstructive Sleep Apnea, see. Sleep Studiesfor
Ombudsman in the Modem Medical Center, see Role of
Operation of Infusion Devices in Magnetic Fields (Correspondence),

Richard E. Crass (Feb) 229
Reply, Mary B. Engler (Feb) 230

William A. Franklin (Jun) 750

Ophthalmomyiasis Externa in California. Raymond R. S. Heyde,

Stuart R. Seiflf. John Mucia (Jan) 80

Oregon Health Decisions, see 'Society Must Decide
’

Organic Solvents, see Evaluating Chronic Encephalopathy From
Organized Medicine, see What Is

Osteoporosis and the American Diet (Correspondence),

IraE. Baillie (Feb) 233

Otitis, see Nonsurgical Management ofNecrotizing External

Ovary , see Serous Adenocarcinoma of

Overtreatment and Mistreatment of Wounds and Bums
(Correspondence), George B. Markle IV (Feb) 233

Oxygen Free Radicals in Clinical Medicine, see Expanding Role of

P
Pain, see Low Back
Pancreatitis Associated With Long-term Sulinac Therapy, see Acute

Pancytopenia, see Rhabdomyolysis and
Pancytopenia in an Alcoholic Patient, see Feverand
Paraneoplastic Syndromes, see Response of

Paraneoplastic Syndromes (Editorial), F. Anthony Greco .... (May) 604

Patient Advocacy , see How About Some Affirmative Actionfor

Patients, see Care and Well-being of

Patients, see Malnutrition in Hospitalized

Patients Negative for Fecal Occult Blood, see

Screening Flexible Sigmoidoscopy

Penicillin Allergy Diagnosis, see Value ofSkin Testing

Perineum, see Necrotizing Soft-Tissue Infections of

Peritonitis, see Unusual Case ofTuberculous

Peritonitis and Liver Cirrhosis, see Tuberculous

Permanent Eyeliner (Medical Practice Question) (Mar) 328

Pets, see Therapeutic Value of

Pharmacology of Neonatal Resuscitation and Cardiopulmonary

Intensive Care. Part I—Immediate Resuscitation. William E. Benitz.

Lorry R. Frankel, David K. Stevenson (Jun) 704

Pharyngeal Airway, see Endoscopic Observations of

[Philadelphia Chromosome Translocation], see

Chronic Myelogenous Leukemia

Physical Activity and Coronary Artery Disease (Correspondence),

Robert A. Bruce, Eric B. Larson (May) 613

Physicians, see

Health Habits and Coping Behaviors Among Practicing

Physicians' Attitudes Toward Homosexuality—Survey of a California

County Medical Society (Information), Wm. Christopher Mathews,

Mary W. Booth. John D. Turner, Lois Kessler (Jan) 106

Correspondence, Richard H. Mailman (Apr) 475

Pituitary Adenoma Hemorrhage, see Spectrum of

Plague, Bubonic, see Plasmids and Pestilence

Plasmids and Pestilence— Biological and Clinical Aspects of Bubonic

Plague (Medical Staff Conference) (Apr) 447

Platelet Count , see Hemolysis ,
Elevated Liver Enzymes aiul Low

Postmenopausal Estrogens—Current Prescribing Patterns of San Diego

Gynecologists (Health Care Delivery),

Elizabeth Barrett-Connor (May) 620

Postpartum Uterine Atony, see Prostaglandins

Precise Terminology (Correspondence). Richard H . Mailman . . (Apr) 475

[Preeclampsia], see

Hemolysis, Elevated Liver Enzymes and Low Platelet Count

Pregnancy, see Diabetes and

Pregnancy Following Ureteroneocystostomy (Correspondence),

Robert C. Whitesitt (Apr) 475

Prescribing Patterns, see Postmenopausal Estrogens

Prevalence of Cellular Immunity to Coccidioidomycosis in a Highly

Endemic Area (Clinical Investigation), Mary Jane Hicks,

Roberta M. Hagaman, Robert A. Barbee (Apr) 425

[Preventive Medicine], see Health Promotion
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Primary Care Physicians, see Psychological Impact ofAIDS on

Primary Care Physicians, see Screening Flexible Sigmoidoscopy by

Prostaglandins—Lifesaving Drugs for Postpartum Uterine Atony

(Correspondence), Valerian A. Catanzarite (Apr) 477

‘Pseudoseptic’ Arthritis (Correspondence):

Ronald V. Loge (Jan) 87

Brian R. Mandell (Jan) 88

Psychological Assessment, seeNeuro-

Psychological Impact ofAIDS on Primary Care Physicians

(Correspondence), Leon McKusick, William Horstman,

Donald Abrams, Thomas J, Coates (Jun) 751

Psychosocial Factors, see Low Back Pain Exacerbated by

Public Health and Preventive Medicine:

Using the Results of Hypertension Research in Program Redirection,

Marvin Bohnstedt, Alvin R. Leonard. Mary Jean Trudeau,

DileepG.Bal (Apr) 494

Comprehensive School-Based Teen Centers, Jeffrey M. Davis,

Joyce G. DeVaney (May) 625

Pulmonary Edema, see High Altitude

Pyogenic Arthritis, see Differentiating

R
Radicals [Oxygen-Derived Free], see Those Nasty

Radicals in Clinical Medicine, see Expanding Role ofOxygen Free

Radiologic Imaging Modalities, Including Magnetic Resonance, for

Evaluating Lymph Nodes (Medical Progress), Georges C. Dooms,

Hedvig Hricak (Jan) 49

Editorial, Joseph K. T. Lee (Jan) 76

Reconstruction, Perineum and Genitalia, see

Necrotizing Soft-Tissue Infections of

Renal Failure, see Acute

Renal Failure, see Antiobiotic-lnduced Acute

Respirator Use, see Contact Lenses and

[Respiratory Failure], see Bronchiolitis Obliterans

Response of Paraneoplastic Syndromes to Antineoplastic Therapy

(Medical Progress), Maurie Markman (May) 580

Editorial, F. Anthony Greco (May) 604

Responsibility of Health Workers, see AIDS
Resuscitation, see Pharmacology ofNeonatal

Reye’s Syndrome in an Adult Patient, Douglas B. Kirkpatrick,

Colleen Ottoson, Lynn L. Bateman (Feb) 223

Rhabdomyolysis and Pancytopenia in a Young Man (Clinicopathologic

Conference From USC), Discussants: Peter Barnes,

David A. Goldstein, Gary D. Overturf (May) 586

Editorial, Sherwood L. Gorbach (May) 606

Rheumatic Fever in Los Angeles, see Incidence ofAcute

Rheumatoid Arthritis, see Treatment of

Risk, see AIDS— The Responsibility ofHealth Workers to Assume Some

Degree ofPersonal

Role of the Ombudsman in the Modem Medical Center (Information),

Merle Waxman, Kenneth L.Vosti, Allen B. Barbour (May) 627

s
School-Based Teen Centers, see Comprehensive

School Screening Program, see Acoustic Impedance Testing in

Screening Flexible Sigmoidoscopy by Primary Care

Physicians—Effectiveness and Costs in Patients Negative for Fecal

Occult Blood (Health Care Delivery), Mark C. Rumans,

KentG. Benner, Emmet B. Keeffe, John M. Custis,

Darrell R. Lockwood, Gregory E. Craner (Jun) 756

Screening Guidelines, see Cancer

[Seafood, Raw]
,
see

Inland Presentation o/Vibrio vulnificus Primary Septicemia

Septicemia, see Campylobacterjejuni

[Septic Shock]
, see

New Developments in the Treatment ofGram-Negative Bacteremia

Serous Adenocarcinoma of the Ovary Presenting as a Large Liver Cyst,

Jonathan R. Hiatt, Heather Furnas, Ronald K. Tompkins . . . (May) 609

[Serum Creatine] , see Acute Rena! Failure

Serum Lactic Dehydrogenase, Elevated, see

Antibiotic-InducedAcute Renal Failure

Severe Ethylene Glycol Intoxication With Multisystem Failure,

William H. Bobbitt, Robert M. Williams. Curt R. Freed .... (Feb) 225

Severe Iron Deficiency Anemia—An Example ofCovert Child Abuse

(Munchausen by Proxy), Thimas Neil Ernst. Margaret Philp (Mar) 358

Sex Hormones, see Treatment ofRheumatoid Arthritis With

[Sexually Transmitted Diseases], see

Acquired Immunodeficiency Syndrome (AIDS)

Short Stature—Physiology and Pathology (Medical Progress),

David L. Rimoin, Zvi Borochowitz. William A. Horton .... (Jun) 710

Editorial, Raymond L. Hintz (Jun) 740

Shoulder, see Arthroscopic Stapling ofan Unstable

Sigmoidoscopy by Primary Care Physicians, see Screening Flexible

Sinusitis, see Echocinefor Diagnosis of
[Skiing] , see High Altitude Pulmonary Edema in Vail, Colorado

Skin Testing for Penicillin Allergy Diagnosis, see Value of

Sleep Apnea, see Endoscopic Observations ofthe Pharyngeal Airway

During Treatment of

Sleep Studies for Obstructive Sleep Apnea

(Medical Practice Question) (Jun) 749

‘Society Must Decide’—Oregon Health Decisions: Biovaluation

Beyond Bioethics (In the Forefront), Ralph Crawshaw (Feb) 246

Editorial (Feb) 220

Correspondence, Frederick M. Epstein (May) 615

Solvents, sec Evaluating Chronic Encephalopathy From Organic

[Spanish] Primary Language, see

Health Care Usage by Hispanic Outpatients as a Function of

Special Articles:

Voice Problems in Entertainers, Hans von Leden (Jan) 99

2020 Glimpses Through the Anesthesia Retroprospectroscope—The

1985 JohnJ. Bonica Lecture, B. RaymondFink (Mar) 369

Ethics Remain at the Heart of Medicine—Physicians and

Entrepreneurship, Albert R. Jonsen (Apr) 480

Health Habits and Coping Behaviors Among Practicing Physicians,

LawrenceS. Linn. Joel Yager, Dennis Cope, Barbara Leake . (Apr) 484

Specialty Conferences:

Fever and Pancytopenia in an Alcoholic Patient (Clinicopathologic

Conference From USC), Discussants: Peter Barnes,

Edward De Leonardis, Donald Feinstein, Parakrama Chandrasoma,

JohnM.Leedom (Jan) 58

Correspondence, Peter Barnes ((Jun) 752

Extracorporeal Fertilization and Embryo Transfer in the Treatment of

Infertility (Interdepartmental Conference, Harbor-UCLA Medical

Center and UCLA School of Medicine)
,
Discussants:

Luciano Zamboni, David R. Meldrum, John E. Buster (Feb) 195

Editorial, Alan H. DeChemey (Feb) 221

Anaphylaxis—Everyone's Problem (Harbor-UCLA Medical Center),

Participants: Gildon N. Beall, Richard Casaburi, Allan Singer (Mar) 329

Editorial, Lawrence M. Lichtenstein (Mar) 355

Rhabdomyolysis and Pancytopenia in a Young Man (Clinicopathologic

Conference From USC), Discussants: Peter Barnes,

David A. Goldstein, Gary D. Overturf (May) 586

Editorial, Sherwood L. Gorbach (May) 606

Intussusception (University of California, San Diego), Moderator:

William L. Nyhan; Discussants: Nevin Wilson, Nancy G. Powers,

Maurice Zwass, Saskia Hilton, Samuel Spector, Deanna Albert,

Patricia Juarez, Irvin A. Kaufman (Jun) 722

Editorial, Alfred A. de Lorimier, Michael R. Harrison (Jun) 741

Spectrum of Pituitary Adenoma Hemorrhage, Dennis D. Hickstein,

William F. Chandler, John C. Marshall (Apr) 433

Spider Bite, see Latrodectism—Effects ofthe Black Widow

[Stanford University], see

Role ofthe Ombudsman in the Modem Medical Center

Stapling, see. Arthroscopic

Stature, see Challenge ofShort

Stature, see Short

Sterility, see Young ’s Syndrome

[Stress, Houseofficer] , see Internship

Students, Medical, see

Class of '85—OB Malpractice Fee Phobia Among
Sue, see Just Lookingfor a Chance to

Sulinac Therapy , see Acute Pancreatitis Associated With

Surgeon, see Assistant

Syncope, see Diagnostic Evaluation of

Syndrome, see Hemolytic-Uremic
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T
Tarasoff in California, see Update on

Testing for Ascites (Correspondence), Henry Schneiderman . . . (Jan) 86

Therapeutic Value of Pets (Commentary), Faith T. Fitzgerald . . . (Jan) 103

Those Nasty Radicals (Editorial), Peter A. Ward (Apr) 458

Thoughts on the Coming Computerization in Plealth Care

(Editorial) (Mar) 354

Three Books (Commentary), E. R. W. Fox (Apr) 496

Tonsillectomy, see Indicationsfor

Tonsils and Cough, see Hypertrophic Lingual

Topics in Primary Care Medicine:

Diagnostic Evaluation of Syncope, Barry M. Stults,

Roy J. Gandolfi (Feb) 234

Male Infertility, R. Dale McClure (Mar) 365

Immunizations for Adults, EliseoJ. Perez-Stable (May) 616

Drug Fever, Kusum L. Kumar, James B. Reuler (Jun) 753

Town-Meeting Mechanism (Correspondence),

Frederick M. Epstein (May) 615

Transmission, see AIDS
Treatment of Bacteremia (Editorial), John N. Sheagren (Feb) 219

Treatment of Rheumatoid Arthritis With Metronidazole

(Medical Practice Question) (Jun) 703

Treatment of Rheumatoid Arthritis With Sex Hormones

(Medical Practice Question) (May) 624

Tubal Ligation, see Assistant Surgeon at Elective Abdominal

Tuberculosis, see

Bronchial Stenosis—A Complication ofHealed Endobronchial

Tuberculous Peritonitis and Liver Cirrhosis (Correspondence)

.

Andrea Salmi (Apr) 476

Tuberculous Peritonitis in a Man With AIDS, see Unusual Case of

2020 Glimpses Through the Anesthesia Retroprospectroscope—The

1985 John J . Bonica Lecture, B Raymond Fink (Mar) 369

Tympanostomy Tube Complications and Efficacy in Children of a Rural

Community, David A. Hilding, Seth Ammerman . . (Mar) 318

Typhoid Fever— ‘Recherches du Temps Perdu' (Editorial),

Sherwood L. Gorbach (May) 606

[Typhoid Fever] , see Rhabdomyolysis and Pancytopenia

U
[University of Washington], see

2020 Glimpses Through the Anesthesia Retroprospectroscope

Unusual Case of Tuberculous Peritonitis in a Man With AIDS,

Peter Barnes, John M. Leedom, D. Randall Radin,

Parakrama Chandrasoma (Apr) 467

Update on Tarasoff in California (Correspondence),

Ronald Shlensky (Feb) 232

Uremic Syndrome, see Hemolytic-

Uremic Syndrome, see

In Vitro Prostacyclin Production in the Hemolytic-

Uretemeocystostomy , see Pregnancy Following

Using the Results of Hypertension Research in Program Redirection

(Public Health and Preventive Medicine). Marvin Bohnstedt,

Alvin R. Leonard, Mary Jean Trudeau, DileepG. Bal (Apr) 494

Utah Kindreds, see

Evidencefor Environmental Familiality ofKallikrein Excretion in

Utilization, Medical, and Somatization, see Depression

P

Value of Skin Testing for Penicillin Allergy Diagnosis,

Paul P. VanArsdel, Jr, Gregory J. Martonick, Lowell E. Johnson,

Jay D. Sprenger. Leonard C. Altman,

William R. Henderson. Jr (Mar) 311

[Vascular Collapse] , see Anaphylaxis

Vibrio vulnificus Primary Septicemia, see Inland Presentation of

[Visual Loss], see Spectrum ofPituitaryAdenoma Hemorrhage

Voice Problems in Entertainers (Special Article), Hans von Leden (Jan) 99

W
Watery Eye (Information), Warren H. Victor (Jun) 759

Well-Developed Democracies in Crisis (Editorial) (Jun) 740

What Is Medicine (Organized Medicine) Really All About?

(Editorial) (Jan) 76

Will Commercialism Destroy the Medical Profession?

(Editorial) (Mar) 353

Correspondence. Barry D. Orvell (Jun) 751

Wound Healing in Anemia, J. Arthur Jensen. William H. Goodson III.

Luis O. Vasconez, Thomas K. Hunt (Apr) 465

Wounds and Burns, see Overtreatment and Mistreatment of

Y

Young’s Syndrome—An Association Between Male Sterility and

Bronchiectasis. Kam-Yung Lau, Jack Lieberman (Jun) 744
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